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DESCRIPTION  of  the  PLATES. 


IN  THE 

SECOND  VOLUME. 


PLATE  I.  p.  4. 

THE  eledlric  machine.  The  two  boards  a,  a,  are  equal 
and  parallel : the  uppermoft  has  a groove,  in  which  one  of 
the  pillars  is  moveable  ; the  other  b,  is  fixed.  The  brafs 
c fcpports  the  axis  d that  is  fixed  in  the  globe  ; yis  the 
rubber,  fupported  by  an  axis  in  the  wooden  circle  g ; h is 
a fteel  Ipring,  regulated  by  a fcrew  i;  k is  the  prime  con- 
ductor, confiding  of  a hollow  veflel  of  poliflted  copper,  and 
receives  its'elcdtricity  by  means  of  pointed  wires  m,  and 
the  arched  brafs  rod  /.  The  globe  is  turned  by  the  wheel 
ln  t^le  moveable  frame  e.  The  chain  n connects  the 
rubber  with  the  floor,  when  pofitive  eledlricity  is  required. 


PLATE  II.  p.  12. 

The  fquare  figure  b reprefents  a plated  coat  of  glafs.  c, 
e>  :,j,  b,  are  feveral  forts  of  jars.  On  the  (land 

f>  are  Placed  on  a glafs  the  cork-balls,  that  ferve  as  an  e- 
Jedtrometer.  From  the  end  of  the  condudtor  at  1,  hang  the 
el  s and  knobs  of  brafs  for  the  magic  dance  ; j is  a metal 
rod  lor  taking  fparks  from  the  condudtor. 


PLATE  III.  p.  ao. 

r-  The  eledtrometer.  A is  a light  rod  that  turns 
° of ‘be  femtcircle  B,  and  has  at  its  extremity 

a cork- ball  C ; D is  the  pillar  that  fupports  the  rod. 
i'ig.  2.  The  fulmineous  condudter  : a is  an  oblong  pole, 

mfnati!?er-^eflre  ^ of  d funnel>  f 3 lender  rod^ter! 
^foot  di(T  h 3 P°lnt£d  wire ; d is  a wire  that  defeends  at 
o “ ud  ;’n“  from  tbe  buildi»g>  and  is  carried  into  the 
100m  Wheie  the  experiments  are  to  be  performed. 

♦ •,10  ‘V  j c!eftr,c  branch  and  table  : a,  b,  c,  d,  is  the 

oined  a AC?oatghmft-the  Pnn?°n  X‘  The  brancb  *BC  is 
joined  at  A to  the  prime  condudtor  in  the  other  room  • e 

mu/cate  2h l!nhks.thatrc,ome/ro.m  tw°  chains  which  com. 

coaled  in  the  ulle.  S °f  " J3r  °r  battery’  3nd  are  con* 

fromS;  kite.Th-oaPna-US  f?r  condudting  the  eledtricity 
Jrom  a kite,  a is  the  firing  of  the  kite,  wound  upon  a reel 

b ; 
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b \ c a copper  funnel,  from  which  goes  the  metal  rod  d, 
that  has  a knob  ; e is  the  dad'  that  fupports  the  funnel  and 
reel ; / is  the  chain  by  which  the  electricity  is  conduced  to 
the  ground ; ghikthc  inftrument  for  taking  fparks  from 
the  apparatus. 


PLATE  IV.  p.  46. 

Fig.  r.  Reprefents  the  row  of  tin  foil  for  exhibiting  the 
luminous  characters. 

Fig.  2.  The  eledtrical  battery,  confiding  of  fixtyfour 
glafs  jars,  which  are  connedted  by  brafs  rods,  thal  run 
through  wires  in  each  of  them,  and  the  rods  are  connedted 
by  a chain  laid  over  them. 

PLATE  V.  p.  54- 

The  method  of  making  artificial  magnets.  Fig.  x.  the 
poker  rubbed  by  the  tongs.  Fig.  2,  3,  and  4,  the  manner 
of  giving  the  bars  the  vertical  touch.  Fig.  j,  the  method  « 
of  giving  them  the  horizontal  touch.  Fig.  6,  the  manner 
of  difpofing  the  bars  in  a cafe. 

PLATE  VI.  p.  58. 

Fig.  1.  AB  and  CD  are  the  poles  of  two  magnets,  and 
the  dotted  lines  fhow  the  direction  of  the  magnetic  effluvia. 

Fig.  2 and  3.  The  magnetic  perfpedlive.  In  Fig.  3,  B 
Is  a magnetic  needle,  placed  on  an  ivory  circle  C,  that  reds 
on  the  objedt  glafs  D : A is  the  eye-glafs,  by  which  the  po- 
fition  of  the  needle  is  more  clearly  diftinguilhed. 

Fig.  4.  The  magnetic  wand.  C is  a magnetic  bar,  which 
i6  inclofed  in  the  hollow  wand  AB. 

PLATE  VII.  p.  60. 

Fig.  1.  The  bouquets,  one  of  which  is  to  be  placed  ill 
the  vafe  E,  at  the  bottom  of  the  box  ABCD. 

Fig.  2.  The  magnetic  dial.  A is  a circular  border  that 
turns  quite  free  on  the  dand  B ; C a dial  of  padeboard,  that 
moves  in  the  circular  border;  I a magnetic  needle,  which 
is  the  index  to  the  dial ; P a pin,  that  (hows  where  the  mag- 
netic bar  Fig.  3,  is  placed,  under  the  dial. 

Fig.  4.  The  dial  for  the  magnetic  cards,  which  is  to  be 
placed  in  the  circular  border  of  the  lad  figure. 

PLATE  VIII.  p.  64. 

Fig.  1.  M and  N the  two  boxes  for  the  dextrous  paint- 
er ; F is  a pivot,  on  which  the  circle  of  padeboard,  Fig.  2. 
is  placed,  in  the  box  N ; O,  P,  02,  R,  are  four  boards,  on 


V 
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which  the  fame  lubjedts  are  painted  as  on  the  pafteboard 
circle ; V is  an  artificial  magnet  concealed  in  each  of  the 
boards. 


PLATE  IX.  p.  66. 

Fig.  i.  The  apparatus  for  the  cylindric  oracle.  A BCD 
is  the  cylinder,  in  which  is  concealed  in  the  magnet  H,  at 
ILF;  G is  a circle  to  be  placed  on  the  cylinder,  and  has  a 
touched  needle  for  an  index. 

Fig.  z.  The  box  in  which  one  of  the  four  fquare  pieces 
Fig.  3,  that  have  each  a magnet  in  a different  direction,  is 
to  be  placed. 

Fig.  4.  The  dial  to  be  placed  over  the  box,  Fig.  3. 

PLATE  X.  p.  68. 

Fig.  1.  An  ewer  A,  placed  on  a Rand  BC,  in  which  is  a 
drawer  D. 

Fig.  z.  The  infide  of  the  ewer,  in  the  middle  of  which  is 
an  inverted  tin  cone ; at  H is  a mirror. 

Fig.  3.  A pafteboard  circle  that  is  placed  at  Q.R  in  the 
laft  figure.  This  circle  contains  a touched  needle,  and  is 
divided  into  four  parts,  in  three  of  which  are  heads  with 
different  dreffes. 

Fig.  4.  Four  fquare  pieces  of  wood,  each  of  which  con- 
tains a magnet  in  a different  pofition,  and  in  three  of  them 
are  the  fame  figures  as  on  the  pafteboard. 

Fig.  5.  The  magician’s  circles.  The  circle  A has  a hand 
that  communicates  with  a movement  in  the  box.  The  in- 
dex  of  the  circle  B is  a touched  needle:  C the  crofs-piece 
by  which  the  needles  are  connected. 

Fig.  6.  The  movement  contained  in  the  boxes  under  the 
two  circles,  and  the  crofs  piece  between  them,  in  the  laft 


PLATE  XI.  p.  74. 

■F‘|  r-  The  box  and  dice.  CA  a hollow  pedeftal,  on 
Which  is  the  circle  B,  marked  with  the  numbers  on  two 

andJ't  ,tr8  “ntre. 13  a PIV'°t,  on  which  turns  a touched 
needle  ; M a limilar  circle  on  the  bottom  of  the  box  s DE 

il*  ^hlfh  tfjere  are  different  divifions  H,  G,  F.  In 

the  part  IK.  is  placed  the  piece  ST. 

and'f  h b°X’  in.  which  are  P,aced  the  two  cafes  Fig.  3 
and  4,  that  have  each  a magnet  at  O,  and  in  each  of  which 

cafePs.aCed  tW°  flower3;  GEOis  the  fettion  of  thefe  two 

V°L‘  lr’  a PLATE 
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PLATE  XII.  p.  76. 

Fig.  1.  A BCD  a box  that  contains  fix  different  pieces  of 
metal,  which  have  each  a magnet  in  a different  polition. 

Fig.  a.  The  circles  that  are  placed  in  the  end  of  a per- 
fpeiftive,  and  have  the  initials  of  the  different  metals. 

Fig.  3.  The  box  for  the  magnetic  oracle.  A,  B,  C,  the 
three  divifions  of  the  box : in  A and  C are  fmall  rundlets 
marked  with  numbers. 

Fig.  4.  The  magnets  to  be  fixed  in  eight  fmall  tablets, 
that  are  to  be  put  in  the  part  B of  the  laft  figure. 

Fig.  5.  A circle,  with  a touched  needle  for  an  index, 
which  is  to  be  placed  on  the  part  B of  Fig.  3.  over  one  of 
the  tablets,  in  which  a magnet  is  concealed. 

Fig.  6.  ABCD  is  the  box  for  the  magical  cards,  in  the 
top  of  which  is  an  opening  of  itlie  fi/.e  of  a card.  At 
the  centre  of  this  box  is  a pivot,  on  which  is  placed  a circle 
that  has  two  cards  painted  on  it,  and  a touched  needle  at 
its  center.  Between  the  two  figures  of  the  box  is  the  mag- 
netic wand. 


PLATE  XIII.  p.  80. 

•Fig.  1.  The  magnetic  planetarium.  The  central  circle  A 
has  an  index  that  communicates  with  another  circle  under- 
neath ; and  round  it  are  wrote  feven  queftions.  Round 
the  feven  leffer  circles  are  wrote  words  that  form  anfwers  to 
thofe  queftions  ; and  within  thefe  circles  are  drawn  the  cha- 
rafters  of  the  five  planets,  .with  the  earth  and  moon.  On 
the  center  of  each  of  thefe  circles  turns  a magnetic  needle, 
and  the  dotted  lines  in  each  of  them  fhow  the  polition  of 
the  magnets  in  feven  other  circles  on  the  bottom  of  the  box. 

Fig.  Shows  the  infide  of  the  box,  and  the  two  indexes 
at  top  • by  the  loweft  is  turned  the  circle,  fixed  on  a pivot 
at  the  bottom  of  the  box  and  the  other  is  placed  againft  one 
of  the  months  inferibed  round  the  circle.  Q,  and  R are  two 
of  the  needles  to  be  placed  on  the  fmall  ciicles. 


PLATE  XIV.  p.  83. 

Fig  1 and  i.  The  magnetical  table.  ABCD,  Fig.  r,  the 
bottom  of  the  table : at  A,  on  the  top  of  the  table,  is  a 
circle,  that  furrounds  a bafon,  placed  over  P,  where  is  the 
machinery,  Fig.  3,  which  confifts  of  a wheel  QR,  a barrel 
X,  a fmall  toothed  wheel  T,  and  the  magnetic  bar  XY. 
MO  is  a magnetic  bar,  moveable  on  a pulley,  round  which 
roes  a ft  ring,  that  is  faftened  at  one  end  to  the  ipring  N, 
Ed g«,  o«r mother  pulley  at  A.  OP,  at  the  part  oMhe 
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table  next  AB,  is  a magnetic  bar,  moveable  on  a pivot  at  P. 
The  motion  of  this  bar  is  regulated  by  the  fpring  R.  Round 
the  pulley  T goes  a ftring,  that  paffes  over  another  pulley 
at  S.  AB,  near  the  part  AR,  is  the  magnetic  roller,  which 
is  drawn  backward  and  forward  by  a ftring  that  palles  over 
the  pullies  B and  A,  and  is  deferibed  in  PI.  XVII.  Fig.  5. 

Fig.  2.  AB,  the  top  of  the  table,  on  which  is  placed  the 
bafon : R,  F,  G,  H,  the  legs,  which  are  hollow,  L,  L,  the 
crofs  pieces,  MN  the  ftep  : thefe  are  likewife  all  hollow, 
and  communicate  with  the  other  fide  of  the  partition. 

Fig.  4 and  5,  are  two  other  circles  to  be  placed  round 
the  bafon  on  the  table. 


PLATE  XV.  p.  84. 

The  fcale  to  be  placed  againft  the  back  of  the  partition 
W.  in  Piate  XIV.  Fig.  2.  C is  the  pulley  over  which  the 
firing  goes  D the  weight ; and  EF  the  index.  The  divi- 
fions  of  this  fcale  correfpond  to.thofe  on  the  three  circles 
in  the  laft  plate,  Fig.  1,  4 and  5. 


PLATE  XVI.  p.  8$. 

The  apparatus  for  the  fagacious  fwan.  Fig.  1.  YX  a ho!- 
low  pcdeftal,  on  which  is  placed  the  bafon  A,  and  round  it 
are  fix  vafes;  B is  a hollow  egg,  placed  on  a (land  C,  that 
is  alio  hollow ; MO  is  the  magnet  and  wheel  placed  in  the 
pedeftal.  The  figures  a (how  the  pofition  of  the  vafes. 

Fig.  a.  The  machinery  for  moving  the  magnet,  which  is 
regu  ated  by  one  of  the  etwees  Y,  and  the  cylinder  F,  Fist. 
3,  placed  in  the  egg  B and  the  ftand  C. 


plate  xvii;  p.  94. 

.grV  Tjle,  communicative  bell.  AB  a copper  box,  E 
the  mfide  of  the  box,  F the  bell,  D a magnet,  that  is  pla- 
ced  on  a pivot,  and  ftrikes  the  bell. 

Fig.  2 The  magnetic  balance,  the  feales  of  which  are  to 

magnaeCteMO.er  table  at  the  Part  where  « the 

,,  ^'^1  3*  ,P^le  movement  of  the  fympathetic  dials.  A BCD 
pj  h »rT  P,n,°"8’  l,nder  which  is  the  barrel  A,  F the 

rL’rh  fhn  Pi3  l t0.wh,ch  the  movement  is  fixed,  LNM  a 
catch  of  fteel  that  is  touched. 

placed.4'  QR  ‘S  a Cafc  “ Wh'ch  each  of  the  dials  is  t0  be 

maSn.ct'c  ro'ler^In  the  twelve  circles  of  which 
por',ions’  “rteii  w,th  ,he 

a ; 
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PLATE  XVIII.  p.  98. 

Fig.  1.  The  magician's  box.  AB  is  the  bale  of  the  box, 
in  the  top  of  which  is  a hole  E,  about  the  fize  of  a card  : 
in  this  bafe  is.  placed  the  circle  OP,  Fig.  3,  that  has  five 
cards  painted  on  it ; contains  a magnet  QR,  and  is  move- 
able on  a pivot. 

Fig.  2,  is  the  body  of  the  box,  which  confifts  of  four  in- 
clined planes  of  glafs ; and  in  a hole  at  the  top  is  fixed  a 
convex  lens  V.  This  box  is  placed  on  the  magnetic  table, 
by  which  either  of  the  cards  on  the  circle  are  brought  un- 
der the  hole. 

Fig.  4.  The  myftical  dial : this  dial  is  divided  into  ten  c- 
qual  parts,  and  at  its  centre  is  a touched  needle,  which  is 
regulated  by  the  magnetic  table. 

Fig.  5.  The  box  for  the  intelligent  fly.  At  the  centre  of 
the  box  is  a pivot,  on  which  is  placed  a touched  needle  I,, 
that  has  at  one  end  of  it  an  enamelled  fly  : over  this  needle 
is  placed  the  pafteboard  circle  ABCD,  on  which  ten  letters, 
are  wrote. 


PLATE  XIX.  p.  re?. 

Fig.  1.  The  box  with  the  eight  tablets,  on  which  arc 
wrote  the  multifarious  verfe,  and  in  each  of  which  is  con- 
cealed a magnet,  in  a different  direction. 

Fig.  a.  A board  of  the  fame  fitze  of  the  foregoing  box, 
on  which  are  drawn  eight  circles  that  have  each  the  fame 
words  wrote. round  them  as  are  on  the  tablets ; and  on  the 
center  of  each  of  thefe  circles  is  fixed  a magnetic  needle  ; 
this  board  is  to  be  placed  over  the  box. 

Fig.  3.  Four  plates  of  glafs,  placed  in  an  inclined  pofition 
over  the  board,  and  in  its  top  are  two  lenfes  O,  O. 

PLATE  XX.  p.  108. 

Fig.  1.  The  communicative  mirror.  AB  is  a hollow  pe- 
rieftal,  in  which  is  a hole  at  L,  and  over  that  is  placed  a 
Rand,  compofed  of  four  plates  of  glafs  CD,  and  on  that  is 
fixed  a tube  E,  including  another  tube  F.  There  is  a hole 
Through  the  tubes,  next  the  top  of  the  Rand,  and  againfl  it. 
is  placed  an  inclined  minor  M,  by  which  the.  eye  at  G fees, 
the  pafteboard  circle  Fig.  4,  fixed  on  a pivot  at  the  bottom 

of  the  box.  . ! 

Fig.  3.  A box  of  the  fame  fire  as  the  pedeftal  juft  defcri- 
bed.  In  this  box  is  placed  one  of  the  three  tablets  X,  Y,  Z> 
that  have  each  a magnet  uv  a different  pofttion,  and  over 

each 
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each  of  them  is  palled  a card  of  the  fame  fort  with  thofe  on 
the  circle.  When  this  box  is  placed  in  the  pedeftal  the 
needle  in  the  circle  conforms  to  the  polit-ion  of  the  magnet 
in  the  tablet.  , 

Fig.  4.  The  box  of  dice  by  reflection.  ABCD  the  box, 
whole  top  and  fides  are  of  glafs.  IL  two  hollow  cubes.  At 
the  end  of  the  box  are  Aiders  that  draw  up  as  in  Fig.  5,  ami 
at  M is  a fmall  moveable  piece  that  covers  a hole.  OP  and 
PcQ,  are  two  inclined  mirrors  placed  in  the  box.  The  bot- 
tom of  each  of  the  cubes  is  divided  into  four  equal  parts,  as 
in  Fig.  8,-  and  under  each  of  them  is  placed  a bral's  Hand, 
Fig.  6,  dilpofed  as  in  Fig.  7,  and  on  the  (land  is  a pivot 
that  holds  two  needles,  one  of  btafs  the  other  of  ftecl  that 
is  touched. 

PLATE  XXT.  p.  it 2. 

The  common  air  pump.  AA,  are  two  brafs  barrels ; 
CC,  two  pi  (tons,  working  in  thofe  barrels  ; B the  handle  by 
which  they  are  worked  ; GG,  the  pillars  that  fupport  the 
frame  of  the  pump  wheel,  fcrewed  on  them  by  the  nuts  FF ; 
HU  is  a brafs  pipe  called  the  fwan’s  neck,  through  which 
the  air  pafles,  from  under  the  receiver  OO,  by  a fmall  hole 
K,  in  the  middle'  of  the  brafs  plate  I,  to  a brafs  piece  in 
the  box  DD,  from  whence  it  is  pumped  out.  LLL  is  a 
mercurial  gage,  that  communicates  with  the  receiver;  N 
the  (top  cock,  by  which  the  air  is  re-admitted,  when  necel'-- 
fary. 

PLATE  XXII.  p.  114. 

Fig.  1.  The  animometer.  ARCDEFGHisa  frame  of 
wood,  lupported  by  the  poll  F;  Q.M  a horizontal-  axis, 
that  moves  in  the  crofs  pieces  I and  L,  by  means  of  the 
four  fails  a,  b,  c,  d,  e,f,.g,  b ; on  this  axis  is  fixed  a cone  of 
wood,  MNO,  by  which  the  weight  S is  railed:  IK  is  a 
ratchet  wheel,  whofe  teeth  are  taken  by  the  click  X. 

Fig.  5.-  The  . circular  hygrometer.  ABCD  is  a fquare 
board  ; at  the  point  E a catgut  is  fixed,  that-  paffihg  over 
feveral  pullies,  marked  C,  is  fattened  at  the  other  end  to  the 
fpring  F,  which  is  regulated  by  the  ferew  I.  At  II  a brafs 
indented  ruler  takes  the  teeth  of  a pinion  K,  whofe  axis 
goes  through  the  board,  and  on  the  other  fide’  carries  the 
index  A- that  points  to  the  divifions  of  the- circle  E, 

Fig.  3 and  4.,  The  perpendicular  hygrometer-.  The  - cir- 
cles marked  C are  pullies,  over  which  paffes  a ftring,  that  is 
fattened  at  A,  and  the  other  end  has  a weight  F.  A piece 

a 3-  o i-‘ 
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of  bra  Is  i3  fixed  lo  the  firing  at  G,  and  moves  freely  in  the 
groove  III;  to  this  brafa  piece,  on  the  other  fide  of  the 
board  is  fattened  an  index  E,  Fig.  4,  which  fhows  the  de- 
gree  of  moifture,  by  the  fcale  LM. 

Fig.  5.  RS  a catgut  that  is  fattened  at  S,  pafles  over  the 
pully  T,  and  has  a weight  at  V,  to  the  top  of  which  is  faf- 
tened  an  index  that  points  to  the  fcale  Z. 

PLATE  XXTTI.  p.  u8. 

Fig.  1.  The  air  pur,.  ECDR  the  outer  barrel ; KA  the 
inner  barrel;  SMNP  the  fyriipe,  by  which  the  air  is  inietfed 
through  the  valve  NP ; TL  another  valve,  that  is  opened 
by  the  trigger  O,  by  which  the  air  enters  behind  the  ball  at 
K,  and  drives  rt  out. 

Fig.  a.  The  lock  of  this  gun. 

Fig.  3.  The  machine  for  artificial  rain  and  hail.  A,  A, 
&c.  the  boards  that  have  holes  through  which  fhot  pafles. 
D the  axis  on  which  the  wheel  turns. 

Fig.  4.  The  magical  tree.  ABCD  the  box  that  contains 
the  copper  veflel  FG,  into  which  air  is  forced  by  the  fyringe 
MN,  Fig.  5.  At  1 is  a cock,  that  lets  the  air  into  the  hol- 
low ftalk  of  the  tree  O,  and  from  thence  it  pafles,  by  the 
other  branches,  which  are  hollow  likewife,  to  the  fruit  and 
flowers. 


PLATE  XXIV.  p.  134.  • 

Fig.  i.  CADB  a veflel  of  water,  in  which  one  end  of  the 
fyphon  F is  plunged,  and  being  exhaufied  of  the  air,  the 
water  runs  out  at  the  other  end  E. 

Fig.  a.  A lucking  pump.  CD  the  pifton,  EF  two  valves 
that  open  upward,  MN  the  wattr  in  the  well,  H the  pipe 
by  which  it  runs  out. 

Fig.  3.  The  forcing  pump.  C a folid  pifton,  D a valve, 
H the  pipe  for  conveying  the  water,  in  which  is  the  valve 
E,  through  which  the  water  is  forced,  by  the  pifton  C,  in- 
to the  cittern  F,  from  whence  it  runs  out. 

Fig.  4.  The  lifting  pump.  BD  is  an  inverted  pifton  pla- 
ced in  the  frame  GEQHO  ; when  this  part  is  puflx-d  dow  li- 
the water  afeends  through  the  pifton  D,  and  when  the 
the  frame  is  drawn  up,  it  is  forced  through  the  valve  C, 
and  out  of  the  cittern  at  H. 

PLATE  XXV.  p.  140. 

Fig,  1.  Tfie  Ample  hydrometer.  Bi  a copper  ball,  in 
which  is  fixed  the  brafs  wire  AB ; on  this  wire  are  feveral 

marks 
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marks  which  fhow  the  different  gravities  of  fluids,  as  in 
Pig.  2. 

Fig.  3.  The  compound  hydrometer.  B is  a hollow  ball, 
to  which  is  fere  wed  another  ball  b,  filled  with  mercury.  In 
the  ball  B is  fixed  a graduated  wire  AC.  A is  a fmall  weight 
that  makes  the  wire  defeend  the  different -depths,  accord- 
ing to  the  gravity  of  the  liquors. 

Fig.  4.  The  hydroftatic  balance.  From  the  point  A 13 
fufpended  the  bar  BB,  to  which  hangs  the  balance  b that 
is  checked  -by  the  fpring  zj,  fupported  by  the  piece  M. 
From  ;the  bottom  of  each  fcale  e and  d,  hangs  a wire  that- 
goes  through  the  table  ; and  to  that  from  the  fcale  , 
is  fixed  another  graduated  wire  vr,  at  the  bottom  of  which 
is  a weight  L,  and  to  that  hangs  a wire  v\  ith  a fmall  brafs 
ban  g.  T is  an  index,  placed  again  ft  the  graduated  wire  rs. 
At  the  end  or  the  wire  that  comes  from  the  fcale  d hangs, 
by  a horle-hair,  a glafs  tube  R.  The  firing  that  goes  over 
the  point  A paffesdown  to  the  bottom  of  the  /land,  and  is 

lowered  ***  fcreW  P’  by  "hich  the  ba]aace  is  raifed  or 
PLATE  XXVE  p.  i4a. 

Fig.  1.  The  Rre w of  Archimedes.  AB  a cylinder,  round, 
htcli  runs  a pipe  CD.  whofe  lower  end  is  immerfed  in  the 

fue3  -rk?he  h^ndr0t  thC  P’Pifrom  whence  'he  water  if! 
lues  , K the  handle,  fupported  by  the  piece  IR 

Fig.  2.  The  hydraulic  fcoop.  B the  fcoop  : A the  ooint 
from  which  the  handle  C is  fufpended.  P P 

Fig.  3-  The  balance  pumps.  AB  the  balance  ; O,  P the 
pumps ; M,  N,  die  piftons ; HH  the  pipe  through  which 

balance!^  COnveyetl  5 Fj  G»  are  two  fPnngs  to  return  the 

thepoiinsncWS  thC  manner  in  Which  the  baIaoce  “ovei  m 

Fig.  j The  hydroftatic  beHows.  AB  and  EF  two  circu 
lar  boards  ; AF  and  BE  the  fides,  which  are  of  leather  DC- 
a pipe  ferewed  into  the  board.  ’ ^ 

PLATE  XXVII.  p.  l4*. 

I ig.  1.  The  water-cock.  A BCD  a elafs  ve/n-l  v 0 h 
giafstube  glued  in  the  veffel  ; GI  another  gTalb  !ube  !o 
which  hangs  a weight  L ; F the  cover  of  the  !effei 

P ThC  hydl1'auliJc  dan«r.  AB  a figure  made  of  cork  • 

C a hollow  cone  placed  under  the  figure.  ' 

fountain',  A h°U0VV  ^ °f  Coppcr  plac*d  on  the  ‘op  of  a 
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Fig.  4.  The  globular  fountain.  A is  a hollow  globe  of  ' 
copper,  fixed  on.  the  pipe  B,  whofe  orifice  C is  placed  over*- 
a jet. 

Fig.  5.  The  hemifpherical  cafcade.  In  a hollow  inverted 
cone  A,  is  fixed  a pipe  B,  and  the  water  that  falls  from  it 
runs  over  the  fide  of  the  cone  C,  in  form  cf'a  bemifphere- 

Fig.  6.  The  fame  piece  reverted,  when  it  forms  a foun- 
tain in  the  figure  of  a vafe. 

Fig.  7.  The  water  fun.  A is  a hollow  veffel  in  the  mid- 
dle of  which  are  a number  of  holes,  and  the  water  that 
comes  from  the  jet,  on  which  it  is  placed,  rulhing  through 
thofe  holes,  forms  the  retemblancc  of  a fun,  as  in  the  ad- 
joining figure. 

Fig.  8.  Several  pieces,  of  the  fame  fort  with  the  lad,  pla- 
ced over  each  other,  in  a horizontal  direction,  and  all  fup- 
plied  by  the  fame  pipe. 

- PLATE  XXVIII.  p.150. 

Fig.  i.  The  revolving  water-fun.  A hollow  circle,  in 
which  there  are  feveral  holes,  is  fixed  on  the  top  of  a jet, 
and  as  the  circle  turns  round  the  water  ruflies  out  of  the 
holes. 

Fig.  i.  The  magic  bottle.  AB  a bottle  filled  with  wine; 
CD  a veffel  filled  with  water  to  the  top  of  the  bottle. 

Fig.  3.  The  marvellous  veffel ; B the  mouth  of  the  veffel, 
which  is  filled  with  water  and  flopped,  and  in  the  bottom  A 
are  feveral  holes. 

.Fig.  4.  The  magical  cafcade.  AB  a tin  vefTel  that  holds 
the  water ; DE  a pipe  fixed  to  the  veiled  ; F,  F,  fmall  tubes 
through  which  the  water  flows,  GH  the  bafon  to  receive  it. 

Fig.  3.  The  circulating  fountain.  EG  the  box  that  con- 
tains the  water  ; WA  the  bafon  in  which  the  fountain  plays; 
WX  the  leg,  by  which  the  water  runs  into  the  box  DX.; 
YZ  the  leg  through  which  the  air  is  forced  into  the  box  EC. 

Fig.  6.  The  comprtfted  jet  d’eau.  A is  a- copper  veffel, 
in  which  there  is  a pipe  BE,  and  in  that  another,  G,  that 
is.  fmaller  ; H is  a cock  to  let  out  the  air. 

Fig.  7.  The  illuminated  fountain.  ABrand  CD  are  two 
.cylindrical  ycffels,  that  are  connected  by  four  tubes  II,  I, 
&c.  and  to  each  oftilefe  tubes  caodleflicks  are  fixed.  At 
G is  an  aperture,  by  which  water  is  poured  into  the  vef- 
Ii;  1 CD,  and  at  Kis  the  jet. 

Fig.  8.  The  folar  fountain.  GNS  is  a thin  hollow  globe 
of  coppgr.  Through  the  leg  C of  the  table  AB  paffes  a 
pipe  that  goes  to  V.  At  K is  a cock.by  which  the  fountaio 
is.  flopped  > 
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PLATE  XXIX.  p.  156. 

Fig.  1.  The  cup  of  Tantalus.  This  cup  is  filled  with, 
water  to  S,  and  at  A is  placed  an  image  that  contains  a fy- 
phon,  which  begins  at  one  foot,  of  the  image,  goes  up  to 
his  bread:,  then  down  to  the  other  foot,  and  out  at  the  bot- 
tom of  the  veflel. 

Fig.  2.  The  fea-gage.  AB  the  gage  bottle  F f the  tube,, 
the  lower  end  of  which  is  immerfed  in  mercury  ; GH  is  a 
pipe  of  brafs  that  has  feveral  holes  to  admit  the  water  into 
the  bottle  AB  ; K a weight  that  hangs  by  the  (hank  L in. 
the  focket  N ; I is  a large  empty  ball,  fixed  to  the  brafs  tube 
FI. 

Fig.  3.  An  infirument  to  be  added  to  the  fea-gage,  to 
meafure  great  depths.  BCDF  a hollow  metal  globe,  to  the 
top  of  which  is  fixed  the  long  tube  AB  ; at  the  part  D 
the  globe  is  joined  a (hort  tube  DE,  that  is  to  dand  in  the 
mercury  and  treacle. 

Fig.  4.  The  diving  bell.  A3  the  top  of  the  bell : D 
glafs  to  admit  the  light ; H a cock  to  let  out  the  foul  air;  LM 
a circular  feat  for  the  divers  to  fit  on  ; C one  of  the  barrels 
by  which  the  divers  are  provided  with  frefli  air  ; F a diver 
difpatchcd  at  fome  didance  from  the  bell. 

Fig.  5.  A diving  bell  for  a fingle  perfon.  AB  the  bell 
funk  by  weights  at  D ; G,  G,  G,  three  glafles  to  admit  the 
light,  which  are  defended  by  the  lids  H,  H,  H ; FFF  chains 
that  fupport  the  ring  E,  on  which  the  diver  dands. 

PLATE  XXX.  p.  168. 

Fig.  1 and  2,  are  papers  cut  through  with  a piercer,  and 
behind  them  a light  is  placed,  by  which  they  appear  as  il- 
luminations. 

Fig.  3,  4.  s<  6,  and  8,  are  other  papers  of  the  fame  fort 
as  the  lad  figures,  but  thefe  are  to  revolve  on  a wire  wheel, 
as  Fig.  7. 

Fig.  9,  is  an  illumination  where  the  fire  appears  to  pro- 
ceed in  different  directions. 

Fig.  10.  A double  revolving  wheel  of  fire,  that  at  B pro- 
ceeding in  a different  direction  from  that  at  A. 

Fig.  n.  The  burning  fountain.  ABCD  is  a copper  vef- 
fel,  in  which  is  fixed  the  eolipile,  that  has  a cock  at  G,  and 
a im  all  pipe,  F,  with  a very  fmall  orifice. 


PLATE. 
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PLATE  XXXI.  p.  iSo. 

Fig.  i.  A wheel  for  reprefenting  illuminations  in  various 
directions  ; A,  A,  &c.  are  pyramids  that  appear  to  turn  on 
their  centers. 

Fig.  2 and  3.  The  apparatus  for  cafcadesof  fire.  Fig.  i, 
the  manner  of  piercing  the  paper.  AB,  Fig.  3,  is  a paper 
rolled  on  a cylinder,  and  as  it  is  unrolled  by  the  handle  D 
the  cafcade  gradually  appears. 

Fig.  4.  The  manner  of  reprefenting  a cafcade  by  a fpiral. 

PLATE  XXXn.  p.  191. 

Fig.  1.  The  machine  for  the  luminous  oracle.  ABCD  a 
tin  box.  At  M is  a door  in  the  back  of  the  box,  where  the 
lights  are  placed  in  it ; L,  the  opening  in  front,  by  which 
the  objects  are  viewed. 

Fig.  2.  OP  is  double  glafs,  between  which  a compofitiori 
is  put;  on  the  back  glafs  a picture  is  painted,  and  on  the 
front  glafs  a paper,  divided  into  45  parts. 

Fig.  3.  A pafteboard  divided  into  15  equal  parts,  fimilar 
to  thofe  in  the  Lift  figure. 

Fig.  4.  ABCD  a ti.i  box.  PGHI  its  pedeftal,  in  which 
by  the  door  at  L,  a chaftfig-dilh  is  placed.  O a glafs  in  the 
front  of  the  box  ; R a Bower  placed,  in  a tin  tube. 

Fig.  5.  The  box  for  the  marvellous  portrait.  A the  co- 
ver of  the  box,  B its  bottom,  CD  a falfe  bottom,  that 
draws  out. 

Fig.  6.  The  artificial  hand.  This  hand  is  placed  on  a 
pedeftal,  covered  with  a thin  ftufF;  at  ST  is  an. opening, 
and  at  I,  a roller,  by  which  the  motion  of  the  arm  is  facili- 
tated. In  the  lower  figure  the  elbow  is  joined  to  the  piece 
F,  that  turns  in  two  fc.rews  C and  D ; the  end  F goes 
through  a partition,  and  by  that  end  an  afliftaDt  moves  the 
arm. 

Fig.  7.  The  talifman.  ABC  a triangular  box  ; B a plate 
to  be  put  at  the  bottom  of  the  box  ; Q a copper  triangle  to 
be  placed  under  the  top  of  the  box,  and  fattened  to  the 
knob  O. 

PLATE  XXXIII.  p.  195. 

Fig.  t.  The  box  for  the  fybils.  AB  a hollow  pedeftal ; 
C a box  that  communicates  with  the  pedeftal.  In  the  divi- 
fions  of  the  circle  M are  the  names  of  the  months,  and  the 
names  of  the  days  of  the  week.  M is  an  index  that  turns 
freely  on  its  center,  aud  between  ON  is  an  openining  into 

the 
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the  pedeft.il,  in  which  moves  the  bent  index  R.  P is  a pul- 
ley whole  axis  is  diredtly  under  the  center  of  the  circle  M. 
S and  T two  rollers,  and  at  the  end  of  T is  a pulley  V.  X 
is  a fmall  pully,  round  which  goes  a firing  that  communi- 
cates with  P and  T.  D an  opening  in  the  front  of  the  box, 
where  the  name  bf  one  of  the  fybils  appears 

Fig.  4.  The  magic  urn.  AB  a hole,  in  which  the  cylinder 
C,  Fig.  3,  is  to  be  placed.  D the  top  of  the  cylinder. 

Fig.  4.  The  box  for  the  incomprehenlible  writing.  DE, 
Fig.  ; • thews  the  infide  of  the  top  of  the  box  ; L,  a plate 
of  copper,  to  be  placed  in  the  part  D of  the  top  of  the  box. 

Fig.  6,  is  a flip  of  paper  GH,  of  the  fame  fize  with  the 
bottom  of  the  foregoing  box ; at  each  end  of  this  paper  is 
wrote  the  name  of  a card. 

Fig.  7.  The  oracular  mirror.  ABCD  the  mirror,  which 
is  moveable  in  the  frame,  and  is  teen  under  the  glades  pla- 
ced in  the  fmall  circles. 

PLATE  XXXIV.  p.  408. 

Fig.  r,  and  4.  The  difpofition  of  the  fingers  in  making 
the  pafs. 

Fig.  3,  4,  and  5.  The  cards  for  the  fifteen  thoufand  livres. 

I'ig.  6,  7,  and  8.  Cards  for  a recreation  limiiar  to  the  laft. 

Fig.  9.  The  magic  ring. 

Fig.  10.  The  card  in  the  mirror.  B the  part  of  the  glafa 
where  the  quickfilver  is  fcraped  off,  and  the  card  appeals. 
CD  and  EF  the  grooves  in  which  the  mirror  moves. 

Fig.  ir.  The  marvellous  vale.  AB  the  fettion  of  the  vafe  ; 
cdefg  the  divifions  in  which  the  cards  are  placed  ; H the 
point  to  which  a firing  is  fixed,  that  goes  down  the  three 
fmall  divifions,  under  the  pulley  I,  through  the  bracket  L, 
and  comes  out  behind  the  partition  M. 
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RATIONAL  RECREATIONS. 


ELECTRICITY. 


BLI I NIT1  ON'S. 


T^*  LECTRICITY  is  that  property  in  bodies  which 
Jl_j  enables  them,  when  excited  by  fritfion  or  heat, 
to  attract  other  light  bodies,  and  produce  an  effluvium 
that  is  fometimes  luminous,  attended  with  a Snapping 
noife,  and  a faint  phoiphoreal  fmell. 

2.  Eledlricity  is  called  the  fecond  of  the  three  fpe- 
cies  of  attratfion,  gravity  being  the  firft,  and  magne- 
tifm  the  third. 

3-  Thofe  bodies  that  produce  elearicity  bv  friaion 
or  heat,  are  called  eledrics,  and  are  faid  to  be  elearic 
■ptrfe. 

.4;  Thofe  bodies  that  receive  and  communicate  elec- 
tricity are  called  conductors,  and  thofe  that  repel  or 
will  not  fuffer  it  to  pafs  through  them,  are  called  non- 
conductors. 


5.  All  bodies  that  arc  made  to  contain  more  than 
their  natural  quantity  of  electricity  are  faid  to  be  elec- 
trified  pofitively,  and  thofe  from  whom  part  of  their 
natural  quantity  is  taken  away,  are  faid  to  be  ele&ri- 
hed  neganvely.  Thefe  two  electricities  being  firft  pro- 
duced, one  of  them  from  glafs,  and  the  other  from  am- 
bee,  wax  or  rofin,  the  former  was  called  vitreous  and 
the  latter  refinous  electricity. 

6.  When  a quantity  of  electricity  is  communicated 
to  any  body,  it  is  faid  to  be  charged. 

7.  Die  effect  of  the  explofion  of  a charged  body, 

Voi'n-  a 
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that  Is  the  difcharge  of  its  electricity  through  any  other 
body,  is  called  the  eledtric  fhock. 

8.  When  any  body  is  prevented  from  communicat- 
ing with  the  earth,  by  the  interpofition  of  an  ele&ric 
body,  it  is  faid  to  be  infulated. 

9.  The  refiduum  of  a charged  body,  as  a jar  or  bat- 
tery, is  that  part  of  the  charge  which  remains  in  the 
body  after  the  firft  difcharge,  and  by  which  it  will  give 
a fecond  fliock,  though  lefs  than  the  firft. 

APHORISMS. 

x.  All  fubftances  are  diftinguifhed  into  eleCtrics  per 
fe,  and  non-ele&rics : the  .latter  of  which  are  conduc- 
tors, and  the  former  non-conduClors. 

2.  All  kinds  of  metals,  -•feral-metals,  water,  char- 
coal, and  other  bodies  of  a fimilar  nature,  are  conduc- 
tors ; and  all  other  bodies  whether  mineral,  vegetable, 
or  animal,  are  non-condudlors ; many  of  the  latter, 
however,  may  be  made  to  conduCt  electricity  by  being 
heated  to  a certain  degree. 

3.  Pofitive  electricity  is  produced  by.  the  friction  of 
uninfulated  glafs  tubes  or  globes ; and  negative  elec- 
tricity is  produced  either  from  the  rubber  of  thofe  bo- 
dies, or  fiom  the  friftion  of  infulated  glafs  bodies  ; or 
laftly,  from  the  rubbing  of  globes  or  fticks  of  wax,  ful- 
phur,  and  other  bodies  af  a fimilar.  nature. 

4.  It  follows  from  the.  laft  aphorifm  that  the  electri- 
city of  the  excited  body  and  the  rubber,  are  always  op- 
pofite,  that  is,  if  that  of  the  excited  body  be  pofitive, 
that  of  the  rubber  will  be  negative;  and  the  contrary. 
Thofe  two  bodies  moreover  will  aCt  on  each  other  with 
greater  force  than  any  other  body. 

5.  In  charging  any  body,  as  a coated  phial,  if  one 
fide  communicate  with  the  excited  body,  and  the  other 
with  the  rubber,  the  eleClricity  of  the.  two  Tides  of  the 
charged  body  will  be  oppofite. 

6.  There  is  a ftrong  attraClion  between  the  two  elec- 
tricities on  the  oppofite  lides  of  a glafs,  fo  that  when 
.they  are  made  to  communicate  by  means  of  a conduc- 
tor 


RATIONAL  RECREATIONS:  3 

tor,  they  will  be  both  difcharged  with  a flafh  of  lighc 
and  a fnapping  noife. 

7.  The  fubftance  of  glafs  is  impervious  to  eledtrici- 
ty ; but  if  the  gl&fs  be  thin,  and  the  eledtricity  on  the 
oppofite  ildes  be  very  ftrong,  that  is,  if  the  glafs  be  o- 
vercharged,  the  oppofite  eledtricities  will  force  a paP 
fage  through  the  glafs. 

8.  If  an  excited  eledtric  be  in  coil  t a ft  with  an  infu- 
lated  condudtor,  the  former  will  communicate  its  pow- 
er to  the  latter,  which  will  then  attradt  light  bodies, 
and  give  a'lpark,  in  the  fame  manner  as  the  excited  e- 
ledtric. 

9.  The  flafh  of  light  from  a body  to  which  electri- 
city has  been  communicated,  is  more  denfe,  and  .the 
found  louder,  than  from  one  that  is  excited;  for  the 
condudtor  parts  with,  all  its  eledtricity  at  once,  but  the 
excited  body  with' only  To  mQch  as  is  at,  or  near,  the 
part  that  is  touched". 

10.  If  infuiated  bodies  have  been  atthidled  by,  and 
have  touched  an  excited  body,  they  will  foon  after 
be  repelled  by  that  body,  and  will  repel  each  other ; 
nor  will  they  return  to  the  excited  eledtric  till  after  they* 
have  touched  fome  other  body  that  communicates  with, 
the  earth. 

1 1.  When  an  infuiated  condudtor  is  brought  within 
the  fphere  of  adtion  with  an  excited  body,  it  acquires 
the  electricity  oppofite  to  that  of  the  body,  and  the 
nearer  it  is  brought,  the  greater  quantity  it  acquires, 
till  the  one  receive  a fpark  from  the  other,  and  then 
the  eledtricity  of  both  is  difcharged. 

13.  The  eledtric  explofion  always  takes  the.  Ihortefl' 
courie  through  the  b'eft  condudtors. 

1 3.  If  the  explofion  between  two  bodies  be  interrupt- 
ed by  a non-condudtor  of  a moderate  denfity,  the  dif- 
charge  will  force  a paffage  through  it,  in  filch  a man-* 
ner  as  to  leave  the  appearance  of  a fudden  expanfion  of 
the  air  about  the  center  of  the  explofion. 

14.  If  an  imulated  condudtor  be  pointed,  or  if  an 
uninfulated  condudtor  that  is  pointed,  be  brought  ve- 
ry near  the  earth,  there  will  be  no  other  appearance  of 

A 2 eledtricity 
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electricity  during  the  time  of  excitation  than  a light, 
and  a current  of  air,  that  may  be  perceived  to  come 
from  tliofe  points. 

15.  The  eleCtric  attraction  aCts  in  vacuo. 

id.  Electricity  and  lightning  are  in  all  refpcCts  of  a 
ftmilar  nature. 

1 1-  All  the  effeCts  of  lightning,  may  be  imitated  by 
eleCtricily,  and  all  the  experiments  in  eleClricity  may 
be  performed  by  lightning,  brought  down  from  the 
clouds  by  means  of  an  infulated  pointed  rod  of  metal, 
as  deferibed  in  page  16,  &c.  of  this  volume}  or  by  a 
kite,  defgribed  in  the  feventeentli  Recreation. 

ELECTRICAL  APPARATUS. 

A defeription  of  all  the  machinery  that  has  been  u- 
fed  in  eleCtrical  experiments,  would  fill  a volume.  We 
ihall  here  confine  ourfelves  to  fueh  as  are  of  general 
ufe,  and  neceffary,  in  particular,  to  the  following  re- 
creations : fuch  are  the  revolving  globe  and  rubber, 
with  its  prime  conductor,  ufually  called  an  elcCtric  ma- 
chine ; the  eleCtric  battery  } the  fulmineous  conductor  ; 
and  the  electrometer. 

The  conftruClion  of  the  electric  machine  is  as  fol- 
lows*. Let  aa,  Plate  I.  be  two  llrong  boards  oi  ma- 
hogany the  lower  about  an  inch  on  each  fide  broader 
than  the  other  : they  are  to  be  an  equal  length,  paral- 
lel with  each  other,  and  about  four  ipches  afunder. 
In  the  upper  board  is  a groove  that  goes  almoft  its 
whole  length.  The  pillars  are  of  baked  wood : that 
marked  b is  immoveable,  being  fixed  to  the  upper  and 
lower  boards ; the  other  Hides  in  the  groove  juft  men- 
tioned that  it  may  receive  the  globes  or  cylinders  of 

different 

4 A great  number  of  different  cleClricaJ  machines  have  been 
contrived.  This  appears  to  have  been  the  invention  of  Dr  Prit-ft- 
ky,  from  whole  II  ill  or  y of  EleClricity  we  have  extrafted  the  tk- 
fcription  of  the  following  apparatus,  and  the  fubfequent  Recrea- 
tions, fome  few  articles  excepted ; for  that  valuable  work  con- 
tains every  material  difeovery  or  improvement  that  has  been  hrrher- 
to  marie  in  this  fcience.  A machine  of  adhere  liinpie  con  11  ruftiem 
will  be  defended  farther  on. 


M.Il.  Electricity. 
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different  dimenfions*,  but  is  only  neceffary  when  they 
have  axes.  In  each  of  the  pillars  there  are  holes  at  e* 
qual  diftances,  by  means  of  which  the  globes  may  be 
placed  at  a height  adapted  to  their  bulk.  Thefe  piK 
lars  are  to  be  high  enough  to  admit  two  or  more  globes 
at.  the  fame  time.  If  two  globes  be  fixed  on  one  axis> 
four  of  a moderate  fize  may  be  ufed,  and  the  wheel 
may  have  feveral  grooves  for  that  purpofe.  When  a 
globe  with  one  neck  is  ufed,  as  in  the- plate,  a brafs 
arm  c,  with  an  open  focket,  is  neceffary  to  fup.port  the 
axis  beyond  the  pulley  : this-  part  is  alfo  contrived  to 
put  higher  or  lower,  together  with  the.  brafs  focket  in 
which  the  axis  turns.  The  axis  cL,  is  made  to  . come 
quite  through  the  pillar*,  that  it  may  be  turned  by  a 
handle  without  the  wheel,  at  the  option  of  the  opera> 
tor.  As  the  frame  fcrews  to  the  table,  it  may  be -plat 
ced  at  different  diftances  from  the  wheel,  in  proportion 
to  the  length  of  the  firing,  in  different  ftates  of  the  air. 
The  wheel  is  fixed  in  aTeparate  frame  e,  by  which  means 
it  may  be  placed  in  any  fituation,  with  refpedt  to  thi 
pulley,  and  be  turned  to  one  fide,  fo  as  to  prevent  the 
parts  of  the  firing  from  cutting  each  other.  The  back 
part  of  this  frame.is  fupported  by  a feparate  footf.  - 

The  rubber/J  confifts  of  a hollow  piece  of  copper, 
fluffed  with  horfe  hair,  and  covered  with  a bafil  fkin; 
It  is  fupported  by  a focket,  that  receives  the  cylindri- 
cal axis  of  a round  flat  piece  of  baked  wood  g,  the  op- 
pofite  part  of  which  is  inlerted  into  the  focket  of  a bent 

A 3 fteel 

• It  Is  not  yet  determined  what  fort  of  glais  is  moil  proper  fop 
thefe  globes  and  cylinders.  The  bed  flint  is  ufed,  but  Dr  Prieff- 
ley; feems  to  think,  that  common  bottie-metal  is  the  mod:  eligible. 
Some  operators  line  their  globes  or  cylinders  with  wax',  or  fome 
other  eledtric  fubftance  j which  in  large  globes  maybe  of  good 
ufe  ; but  when  they  are  fmall,  immaterial  advantage  can  be  ex- 
posed from  any  lining.- 

+ Some  ele&ric  machines  are  turned  by 'a  brafs  toothed  wheel 
and  pinion,  inclofed  in  a box,  which  has  a more  elegant  appear- 
an<ie;  but  thefe' wheels  are  fubjedf  to  accidents,  which  are  not  fo 
cafily  repaired  as  thofe  that  happen  to  a firing. 
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fteel  fpring  h*.  Thefe  parts  are  cafily  feparated  ; fo 
that  the  rubber,  on  the  piece  of  wood  by  which  it  is 
infulated,  may  be  changed  at  pleafure.  The  pofition 
of  the  fpring  may  be  altered  two  ways  : it  may  either 
be  flipped  along  the  groove,  or  moved  in  the  contrary 
direction,  fo  as  to  give  it  every  defireahle  pofition  with 
regard  to  the  globe  or  cylinder : and  it  is,  befides,  fur- 
nilned  with  a fcrew  /',  which  makes  it  prefs  harder  or 
lighter,  as  the  expeiiment  may  require. 

The  prime  condu&or  iff-,  is  a hollow  veflel  of  po- 
liflied  copper,  in  the  form  of  a pear,  fupported  by  a 
pillar  on  a firm  bafis  of  baked  woodf  ; and  it  receives 

its 

* If  the  rubber  be  very  narrow,  fome  parts  of  the  globe  -will 
pafs  without  a fufficicnt  fridion : to  remedy  this  inconvenience, 
an  apron  of  oiled  lilk,  fuch  as  is  ul'ed  for  umbrellas,  may  be  fallen* 
ed  to  the  rubber,  to  fupply  the  deficiency.  There  fhould  be  no 
fharp  edges  or  angles  about  the  rubber,  for  they  would  make  its 
infnlation,  which  is  a matter  of  great  confequence,  ineffedunl. 

f For  common  purpofes  a fmall  condudor  is  moll  convenient  ; 
but  when  a lirong  fpark  is  wanted,  it  i»  proper  to  have  a large 
conductor  ready,  which  may  be  placed  in  contad  with  the  fitial- 
ler.  But  whatever  be  the  fize  of  the  condudor,  that  part  which 
is  rooft  remote  from  the  globe  Ihould  be  round,  and  much  larger 
than  the  reft : for  the  effort  of  the  cledric  matter  to  fly  off,  is  al- 
ways the  great* ft  at  the  greateft  diftance  from  the  globe;  and 
from  that  part  the  longcft  and  ftrongeft  fparks  nuy  be  drawn. 

The  largeft  aud  moll  pungent  fparks  are  drawn  from  any  con- 
dudor along  an  cledric  fubftance.  Thus  if  the  condudor  be  fup- 
ported by  pillars  of  glafs  or  baked  wood,  the  Ion  grit  fparks  will 
be  taken  clofe  to  the  pillar. 

If  part  of  the  condudor  be  concave,  a remarkable  large,  ftrong, 
and  undivided  fpark  may  be  drawn  from  the  concavity.  Where 
the  furfacc  is  convex,  the  fpark.  is  more  apt  to  be  weak  and  di- 
vided. 

1 Baked  wood  is  found  by  experience  to  form  a perfed  infla- 
tion, but  it  requires  to  be  baked  again  at  different  times,  efpecial- 
ly  if  it  be  kept  iu  a damp  fituation.  A pillar  of  glafs  varnilheci 
with  fealing  wax  will  aofwer  exceeding  well,  and  does  not  require 
fo  much  attention.  The  beft  method  of  varm&ing  a glafs  is  to 
diifolve  fo  much  fealing-wax,  in  fpirit  of  wine,  as  will  make  it  of 
a due  confidence,  it  may  then  be  laid  on  the  glafs,  by  a broth, 
with  very  little  trouble. 

r>V  Prieftley  advilvs  eledricians  to  make  all  their  Hands  and 
$oo!s  for  imulation,  of  baked  wood;  as  it  may  be  ealily  turned 

into 
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its  electricity  by  means  of  a long  arched  wire,  or  a rod 
of  very  foft  brafs  /,  eafily  bent  into  any  fhape,  and  raifed 
higher  or  lower  as  the  globe  may  require  : it  is  termi- 
rated  by  an  open  ring,  in  which  are  hung  fome  fharp- 
pointed  wires  or  needles  m,  that  play  lightly  on  the 
globe  when  it  is  in  motion. 

The  body  of  the  conductor  is  furnifhed  with  holes 
and  fockets,  for  the  infertion  of  metallic  rods,  to  con- 
vey the  fire  wherever  it  is  wanted;  and  for  many  o- 
ther  purpofes,  incident  to  a courfe  of  eleCtrical  experi- 
ments. The  conductor  is  by  this  means  Heady,  and 
yet  may  be  eafily  put  into  any  (ituation.  It  collects 
the  fire  perfectly  well,  and  (what  is  of  the  greateft  con- 
fequcnce,  though  but  little  regarded)  retains  it  equal- 
ly every  where. 

When  politive  electricity  is  wanted,  a wire  or  chain, 
as  is  reprefented  in  the  plate  at  »,  connetfs  the  rubber 
with  the  table  or  floor.  When  negative  electricity  is 
wanted,  that  wire  is  connected  with  another  conductor, 
fuch  as  that  reprefented  at  t,  PI.  II.  while  the  other 
conductor  in  PI.  I.  is  connected,  by  another  wire  or 
chain,  with  the  table.  If  the  rubber  be  made  tolerab- 
ly free  irom  points,  the  negative  power  will  be  as 
firong  as  the  pofitive. 

The  principal  advantages  of  this  machine  are,  that 
glals  velftls,  or  any  other  elearic  body,  of  any  fize  or 
lorm,  may  be  ufed,  either  with  one  or  two  necks.  All 
the  efTential  parts  of  the  machine,  as  the  globe,  the 
frame,  the  wheel,  the  rubber,  and  the  condu&or 
arc  quite  feparate,  and  the  pofition  of  them  to  each  o- 
ther  may  be  varied  in  every  manner  poflible.  The 
rubber  has  a complete  initiation,  by  which  means  the 


operator 

.nt°  any  form  ; as  it  initiates  better  than  glafs,  and  is  not  fo  WHt- 

B"t  carc  muft  the  wood  be  thoroughly  baked 

even  tdl  a be  qu.te  brown : it  will  not  then  be  very  at*  to  colled* 

wnnUrr  ‘f  kLft°uld’  “ llt£i=  — i and  rubbing 

wdl  be  fufficient  to  t*pel  that  moifture.  At  moft,  it  can  only  bf 

neccffary  to  boil  it  in  linfeed  oil,  or  give  it  a flight  coatimr  0f  var- 
ndl!  after  it  comes  out  of  the  oven.  When  this  preparation  is  u- 
fcd,  it  muil  be  well  heated  once  more,  immediately  after  the  boil.. 
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operator  may  command  cither  the  negative  or  pofitive' 
power,  and  may  change  them  in  an  Tuftant.  This- 
condudor  is  Ready,  and  eafily  enlarged,  by  placing- 
rods  in  the  holes  with  which  it  is  furnilhed,  or  by  the> 
conjundion  of. other  condudois  in  order  to  give  larger 
fparks,  &c.  It  may  be  turned  either  with  or  without, 
the  wheel,  fo  that  the  operator  may  fit  or  (land  to  his 
work,  at  his  option  ; and  he  may.,  with  the  utmoftp 
eafe,  manage  the  machine  and  the  other  parts  of  the 
apparatus*. 

When  the  air  is  dry,  particularly  when  there  is  a 
froft,  and  the  wind  is  north  or  eaft*  there  is  fcarce  a- 
ny  eledric  machine  but  will  work  very  well.  If  the 
air  be  damp,  make  a large  fire  in  the  room  where  the 
machine  (lands,  and  let  the  globe,  and  every  thing  a- 
bout  it  be  made  very  dry : it  will  then  work  almoll  as 
well  as  in  the  bed  (late  of  the  air. 

To  increafe  the  quantity  of  eledric  fire  from  a globe* 
let  the  rubber  be  a little  moiftened,  from  time  to  time  ; 
or  rather,  moiften  the  under  fide  of  a loofe  piece  of 
leather,  that  may.occafionally  be  put  upon  the  rub- 
ber. But  the  mod  powerful  exciter  is  a little  amal- 
gam, made  by  rubbing  mercury  and  thin  pieces  of  lead 
or  tinfoil  together,  in  the  palm  of  the  hand.  If  a rub* 
her  be  at  any  time  placed  perpendicular  to  the  horizon, 
it  will  be  neoelfary  to  ufe  a little  tallow  or  pomatum 
to  make  it. (lick.  With  this  excellent  refource,  almofl 
all  forts  of  weather  become  equally  fit  for  eledrical  ex- 
periments. 

A little  time  after  frefi)  amalgam  has  been  put  upon 
the  rubber,  and  often  at  other  times,  if  there  be  any 
foulnefs  upon  the  cuihion,.  and  fometimes  - when  there 

is 

* Wc  arc.  informed  that  Dr  Pricftley,  fince  the  publication  of 
hi*  Hiilory,  has  contrived  a windmill,  to  be  placed  on  the  top  of 
his  houfe,  hy  which  his  eledrical  machine  is  occafionally  turned. 
One  or  mote  globes,  excited  by  the  force  of  a ftrong  wind,  muft 
doubtlcfs  produce  a very  great  quantity  of-  ele&ricity ; and  front 
that  gentleman’s  exteniive  knowledge  of  this  fcience,  and  his  uni 
wearied  application  to  the  improvement  of  experimental  philofo- 
ph.y,  the  learned  world  has  reafon  to  hope  for  fame  farther  in-  . 
jetunt  dtfcoycries  in  electricity.. 
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w none,  there  will  be  found  upon  the  globe  ftnall  black 
(pots,  of  a hard  rough  fubftance,  which  grow  continu- 
ally larger,  till  a confiderable  quantity  of  that  matter 
be  accumulated  upon  the  lurface.  This  muft  be  care- 
fully picked  off,  or  it  will  obftru«5t  the  excitation,  and 
in  a great  meafure  defeat  the  intended  operation. 

When  the  amalgam  has  been  uied  for  fome  time, 
there  will  be  formed  upon  the  rubber,  a thick  incruf- 
tation  of  the  fame  kind  of  black  fubftance  that  is  apt 
to  adhere  to  the  globe.  This  incruftation  is  a very 
great  improvement  of  the  rubber ; for  when  once  a 
confiderable  body  of  it  is  formed,  and  it  is  a little 
moiftened  or  feraped,  as  much  fire  will  be  produced 
as  if  frefh  amalgam  were  uled ; Fo  that  it  feems  to  lu- 
perfede  the  farther  ufe  of  the  amalgam. 

As  the  eledric  matter  is  collected  only  at  the  rubber, 
it  is  neceffary  that  it  have  a communication  with  the 
common  mafs  of  the  earth,  by  means  of  good  conduc- 
tors. If,  therefore  the  table  on  which,  the  machine 
(lands,  or  the  floor  of  the  room  in  which  it  is  ufed,  be 
very  dry,  little  or  no  fire  will  be  got,  be  the  machine 
ever  fo  good.  In  this  cafe  it  will  be  neceffary  to  con- 
nect the  rubber,  by  means  of  chains  or  wires,  with  the 
floor,  the  ground,  or  even  the  next  water,  if  the  neigh- 
bouring ground  be  dry. 

If  the  conduftor  be  made  perfectly  well  and  the  air. 
be  dry,  there  will  never  be  any  lofs  of  fire  from  any 
part  of  it;  for  when  the  whole  furface  has  received  as 
high  a charge  as  the  machine  can  give,  it  will,  in  all 
places  alike,  perfedlly  refill  all  efforts  to  throw  any 
more  upon  it,  and  the  circulation  of  the  fluid  by  the 
rubber  will  be  flopped,  being  balanced,  as  it  were,  by 
equal  forces.  Or  if  it  lofe,  in  all  places  alike,  the  dif- 
fipationmuft  be  invifible.  This  maxim  almoft  admits 
of  ocular  demonftration  ; for  when  the  rubber  is  per- 
feftly  infulated,  and  the  conductor  has  an  opportunity 
of  difcharging  itfelf,  the  rubber  will  take  fparks  from 
a wire  placed  near  it  very  fall ; but  when  the  conduc- 
tor  has  but  little  opportunity  of  difcharging  itfelf,  it 
will  take  fewer  of  thofe  fparks. 


The 
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The  larger  the  conductor  is,  the  ftronger  fparks  rtr 
will  give  : for  the  greater  the  eletfric  furface,  the  great- 
er quantity  of  the  eletfric  atmofphere  it  contains,  and 
the  more  fenfible  its  effetf  s will  be,  when  it  is  all  difchar- 
ged  at  once.  The  condutfor,  however,  may  be  made 
fo  large,  that  the  neceifary  difiipation  of  the  eletfric 
matter  from  its  lbrface  into  the  air,  will-  be  equal  to 
the  fupply  from  the  machine,  which  will  conftitute  the 
maximum  of  the  power  of  that  machine,  and  which 
will  be  different  in  different  dates  of  the  air 

1 o form  a juft  eftimate  of  the  eletfric  power  of  dif- 
ferent machines,  take  two  wires,  with  knobs  of  any- 
time, and  fix  one  of  them  at  the  condutfor  of  one* 
of  the  machines,  and  the  other  wire  about  an  inch* 
or  an  inch  and  a half  from  it:  and  as  the  wheel 
turns,  count  the  number  of  fparks  that  pafs  between 
them  in  any  given  time.  Fix  the  fame  wires  to  the* 
condutfor  of  another  machine  (but  if  the  fame  conduc- 
tor were  uftd  the  trial  would  be  more  exatf ) and  the 
difference,  between  the  number  of  fparks  in  the  given- 
time will  determine  the  difference  of  ftrength  in  the  two- 
machines*. 

The- 

* For  common  purpofes  there  are  eletfric  machines  conflrutfed 
without  either  globe,  cylinder,  oc  wheel,  as  thus:  let  two  up- 
right pieces  of  wood,  of  about  two  feet  long,  be  joined  at  bottom 
by  a crols  piece,  and  let  thtre  be  a gripe  to  fallen  them  to  a table, - 
or  any  horizontal  board.  Againll  the  infide  of  each  of  the  per- 
pendicular pieces  fix  a leather  culhion,  and  let  there  be  a hole  , 
made  through  each  piece  and  cufiiiou,  oppufite  to  each  other.  Then 
take  a plate  of  glafs  about  a fttqf  ftjuare,  through  the  middle  of 
which  let  a. workman  make  a hole,  of  the  fame  fize  with  thofe  in- 
tbc  polls  and  culhions:  if  tliefe  holes  be  about  nine  inches  from 
the  top,  you  may  work,  the  machine  either  fitting,  or  Handing. 
Through  4ll  the  holes  let  an  axis  be  palled,  that  has  a handle  at 
one  end.  The  culhions  are  toprefs  hard  againft  the  glafs. 

Next,  provide  a condutfor,'  which  may  confift  of  .1  lmall  iron 
rod,  fattened  by  fealing-wax  to  an  upright  piece  of  wood,  fupport- 
ed  by  a glafs  velTel  of  any  fort ; from  the  rod  mull  go  a wire,  at 
the  end  of  which  arc  to  be  two  large  needles,  that  communicate 
with  the  two  fides  of  the  glafs;  and  from  each  of  the  rubbers  there 
mult  go  a chain  to  the  floor  or  table.  When  pofitive  electricity 
s wanted,  the  needles  arc  tc  .communicate  with  the  g'afsy  and* 

when 
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. The  eledtric  machine  being  thus  completely  adjulled, 
the  operator  will  next  want  metal  rods  to  condudt,  and 
coated  glafs  jars  or  phials  to  retain  and  communicate  the 
eledhic  fire.  Metallic  rods,  Inch  as  /,  Plate  II.  ufed  in 
taking  fparks  from  the  conductor  for  various  purpofes, 
Ihould  have  knobs,  of  different  dimertfions,  in  propor- 
tion to  the  curvature  of  the  condudlor.  If  the  knob 
be  too  fmall,  it  will  not  difcharge  the  conductor  at 
once,  but  by  degrees,  and  with  lefs  fenfible  effedl  ; 
whereas  the  fpark  between  broad  furfaces  is  thick  and 
ftrong. 

The  mod  formidable  part  of  the  eledtric  apparatus  is 
the  coated  glafs,  ufed  in  the  Leyden  experiment*  and  the 
battery.  The  form  of  the  glafs  is  immaterial  with  refpedt 
to  the  Ihock  ; but  for  different  experiments  both  plates 
and  jars,  of  various  fhapes  and  frzes,  mull  be  ufed. 
The  moll  commodious  form,  for  common  ufe,  is  that 
of  a jar,  as  wide  as  a perl'on  can  conveniently  grafp, 
and  as  tall  as  will  Hand  without  danger  of  falling: 
perhaps  about  three  inches  and  a half  diameter,  and 
about  eight  inches  high.  The  mouth  Ihould' be  pretty 
open,  that  it  may  be  the  more  conveniently  coated  on 
the  infide,  as  well  as  on  the  outdide,  with  tin-foil:  but 
it  will  be  generally  moll  convenient  to  have  the  mouth 
narrower  than  the  belly,  for  then  it  may  more  eafi- 
ly  be  kept  clean  and  dry,  and  the  cork,  when  one  is 
wanted,  will  be  eafier  to  manage.  Ajar  thus  prepa- 
red, of  a moderate  fize,  is  called  the  Leyden  phial. 
But  no  eledtrician  could  be  without  jars  of  various 
forms  and  frzes.  The  figures  of  feveral  of- them  are 
expreffed  in  Plate  II.  at  c,  d,  e,f,g,  b,  i,j,  and  k.  The 
form  of  a plated  coat  of  glafs  is  reprefented  at  b. 

The  pradlice  of  coating  jars  is  far  preferable  to  that 
of  putting  water,  or  bral's  Ihavings,  into  them,  which 

not 


when  negative  electricity,  with  the  cufliions.  With  this  machine 
and  a little  care  and  practice  you  will  be  enabled  to  perform  all 
the  common  operations  in  electricity.  r 

* By  the  Leyden  experiment  is  here  meant  the  Ihock  that  is  ri- 
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not  only  makes  them  heavy,  but  incapable  of  being  in- 
verted, which  is  lequilite  in  many  experiments.  Brafi 
dull,  or  leaden  (hot,  arc,  however,  very  convenient 
for  fmall  phials,  and  ferve  very  well  where  it  is  necef- 
fjj  y to  remove  the  coating  as  foon  as  the  jar  is  char- 
ged, but  in  this  cafe  quickfilver  will  generally  anfwer 
heft.  The  tin-foil  may  be  put  on  either  with  pafte, 
gum  water,  or  bees  wax.  To  coat  the  infide  of  veffels 
that  have  narrow  mouths,  moiften  the  infide  with  gum- 
water,  and  then  pour  fome  brafs  duft  upon  it ; enough 
will  ftick  on  to  make  an  exceeding  good  coating,  and 
will  not  cafily  come  off,  unlefs  lomething  very  hard 
rub  againft  it. 

Being  thus  provided  with  a machine  to  produce,  and 
jars  to  receive,  the  electric  matter,  it  will  be  proper, 
in  the  next  place  to  conftrud  an  ele&rometer,  that  you 
may  know  when  your  jars  are  fufEciently  charged*. 
There  have  been  many  different  inventions  for  that 
purpofe.  That  of  Mr  Canton  is  one  of  the  mod  (im- 
ple,  and  is  ul'eful  on  many  occafions.  It  confifts  of 
two  pieces  of  cork,  or  pith  of  elder,  nicely  turned  in  a 
lathe,  to  about  the  fize  of  aTmall  pea,  and  fufpended 
on  fine  linen  threads,  reprefented  at  c,  Plate  11.  on  a 
glafs,  (landing  on  a (tool.  It  is  convenient  to  place 
them  in  a fmall  bpx  for  the  pocket ; the  box  fhould  be 
the  full  length  of  the  firings,  that  they  may  lie  in  with- 
out being  bentf.  Theft  balls  not  only  (how  when  a 

jat< 

* The  mol  effectual  method  of  charging  a jar,  is  to  connect 
the  outfide,  by  means  of  wire,  with  the  rubber,  while  the  wire, 
proceeding  from  the  infide  is  in  contact  with  the  conductor.  Iij 
this  manner  the  infide  of  the  jar  will  be  fupplicd  with  the  very 
fame  fire  tlrtt  left  the  outfide.  In  this  cafe  all'o  the  jar  will  receive 
as  high  a charge  as  it  is  capable  of  receiving,  though  the  rubber  be 
infulated,  and  have  no  communication  but  with  the  outfide  coat- 
ing ; fo  that  in  the  cafe  of  charging,  there  can  be  no  occafion  for 
the  directions  given  above,  when  the  table,  the  floor,  or  the  ground 
arc  very  dry.  When  a thin  jar  is  difeharged,  it  is  advifeable  not 
to  do  it  by  placing  the  difeharging  rod  oppofite  the  thinneft  part, 
as  it  will  endanger  the  burlting  of  the  jar  in  that  part. 

f If  a fmooth  cork  ball  be  hung  on  a long  firing  ol  .'Ik,  and  e- 
le&rified  pofitively,  it  will  always  be  repelled  by  pofitive,  and  at- 
tracted by  negative  electricity. 
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jar  has  a fufficient  charge,  but  alfo  difcover  a very 
fmall  degree  of  electricity,  and  mark  its  changes  from 
pofitive  to  negative,  and  the  contrary*. 

But  the  moll  l’enfible  of  all  electrometers  confifts  of 
two  or  three  threads  of  filk,  as  they  come  from  the 
■worm,  to  which  is  fattened  a piece  of  down,  that  is 
juft  fufficient  to  keep  them  perpendicular  to  the  hori- 
zon, If  infulation  be  nece/Tary,  fallen  them  to  a piece 
bF  baked  wood.  When  the  ends  of  thefe  threads  have 
received  a fmall  degree  of  electricity,  they  will  retain 
it  a confiderable  time,  and  the  flighted  eleCtric  force 
will  put  them  in  motionf . But  before  any  experiment 
be  made,  it  will  be  proper  to  obferve  carefully,  how 
long  they  will  retain  the  degree  of  electricity  that  is  in- 
tended to  be  given  them,  in  any  fituation,  and  a pro- 
portionable allowance  is  to  be  made  in  the  courfe  of 
the  experiments. 

The  only  inftrument,  however,  that  can  with  pro- 
priety be  called  an  elearometer,  thatisfuch  as  mea- 
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* If  two  P5th  balls,  hung  by  linen  threads,  and  diverging  with 
pofitive  electricity,  be  mfulated ; though  in  connection  with  con- 
ductors of  confiderable  length',  the  approach  of  a body  cleCtrified 
pofiuvely , will  firft  m jke  them  feparate,  and  then  (if  the  cleCtn- 
city  of  the  balls  be  liyia.ll,  and  that  of  the  approaching  body  gflfeat) 
it  will  at  a certain  diflance  make  them  approach,  and  af  length 
come  into  contaCt  with  it.  Sometimes  the  divergence,  previous 
to  the  convergence  is  very  fmall,  and  without  great  attention,  is 
apt  to  be  overlooked. 

If  the  balls  have  a free  communication  with  the  earth,  for  in- 
ftance  n they  be  held  in  the  hand  of  a perfpn  ftanding  on  the 
ground  and  (as  m the  former  cafe)  they  may  be  made  to  diverge 
with  pofitive  clcCtricity,  in  confequenee  of  being  held- within  the 
influence  of  a body  electrified  negatively,  the  approach  of  pofitive 
: will  make  them  converge ; and  negative  elcCtricity  di- 

^erge : the  cleCtnc  matter  of  the  approaching  body,  in  the  for- 
Tler.  repelling  ffiat  of  the  halls,  and  thereby  as  it  were 

uielearifying  them ; whereas,  in  the  latter  cafe  the  negative  a-’ 
eCtricity  of  an  approaching  body  draws  it  more  powerfully  into 

nv  Sift  ?ad  mdkCf,  LhT  djvcrKe  more-  This  method  of  judg- 
ng  is,  thuefore,  excellently  adapted  to  afeertain  the  kind  of  clec- 

fcmaiwt  !he  a[m°fphere,  or  of  a charged  jar  or  battery:  the  ball; 

i 'g  held  in  the  hand  of  a perfon  ftanding  on  the  earth  or  floor 

+ i hefe  threads  will  difcover  a fmaller  degree  of  eleCtrdtv  than" 
:*n  be  eafily  perceived  by  the  balls.  Jt)  than 
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fures  the  precife  degree  to  which  any  body  is  ele&rified, 
Avas  invented  by  Mr  Henly,  aDd  is  defcribed  in  the 
Philofophical  TranfaCtions,  in  a letter  from  Dr  Prieft- 
ley  to  Dr  Franklin,  and  is  as  follows  : A (Plate  III. 
•Fig.  i.)  is  a very  light  rod,  that  turns  on  the  center 
of  a femicircle  B,  fo  as  always  to  keep  pretty  near  its 
graduated  limb  : at  the  extremity  of  the  rod  is  a cork 
ball  C.  D is  the  pillar  that  fupports  the  rod,  and 
may  be  either  fixed  on  the  prime  conductor,  or  let  in- 
to the  brafs  knob  of  a jar  or  battery,  or  be  fet  on  a 
ftand  to  fupport  itfelf.  The  whole  inftrument  may  be 
made  of  wood  or  ivory,  but-is  found  moft  perfect  when 
the  pillar  and  rod,  or  index,  are  of  box,  made  very 
fmooth  with  emery  paper:  the  ball  of  cork,  and  the 
femicircle  ivory,  as  the  divifions  on  that  are  more 
legible  than  on  wood. 

The  moment  this  inftrument  begins  to  be  electrified, 
the  cork  ball  is  repelled  by  the  pillar,  and  confequent- 
ly  begins  to  move  the  rod  over  the  edge  of  the  femi- 
circle, and  fhows,  to  the  greatest  precifion,  the  de- 
gree to  which  the  prime  conductor  is  electrified  ; or 
how  high  any  jar  or  battery  is  charged.  As  the  ma- 
terials of  which  this  inftrument  are  made,  are  very  im- 
perfect conductors,  it  will  very  rarely  diffipate  any  of 
the  electricity  of  the  prime  conductor,  See.  with  which 
it  is  connected  ; but  if  it  be  found,  by  a tiial  in  the 
dark,  that  any  part  of  it  collects  the  eleCh  ic  matter,  it 
mult  be  placed  before  the  fire  to  dry  off  the  damp, 
particularly  from  the  index  ; it  fhould  not,  however, 
be  much  heated,  for  then  it  will  not  receive  the  elec- 
tricity ready  enough  and  the  motion  of  the  index  will 
not  anfwer  with  fufficient  accuracy,  to  the  degree  of 
eleClricity  in  the  body  with  which  it  is  in  contaCt  ; but 
this  inconvenience  may  be  eafily  remedied  by  moiften- 
ing  the  pillar  and  the  index  ; for  the  femicircle  can  ne- 
ver be  dry. 

It  is  evident,  from  the  confirmation  of  this  lnftru- 
ment,  that  the  force  of  different  explofions  may  be  af- 
certained  by  it,  before  the  difeharge,  with  the  great- 
,eft  accuracy.  If  a jar  be  charged  with  pofitive  elc- 

tricitf 
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tritlty,  and  you  want  to  know  the  precife  time,  while 
you  are  attempting  to  charge  it  negatively,  that  it  be- 
comes difcharged,  watch  the  moment  the  index  comes- 
to  the  perpendicular  ftation,  which  may  be  obferved 
without  the  lead  danger  of  a miliake,  and  you  will 
then  find  there  is  not  thf  lead  fpark  left  in  the  jar.  If’ 
you  continue  the  operation,  the  index  will  begin  to  ad- 
vance  again  ; and  thereby  fhovv  the  exadt  quantity  of 
the  oppofite  eledtricity  the  jar  has  acquired. 

The  eledtrical  battery  is  compoled  of  a number  of 
coated  jars,  enclofed  in  a cafe,  as  in  Fig  2.  Plate  IV. 
\ ery  large  jars  are  not  the  mod  eligible ; thole  that 
are  fmaller  contain  a greater  coated  furface  in  propor- 
tion to  their  bulk;  and.it  is  by  that  the  force  of  a bat- 
tery  is  produced. . The  larged  jars  that  can  be  con- 
veniently made  are  about  17  inches  high,  and  they 
Ihould  not  be  more  than  3 inches  in  diameter,  and  e- 
very  where  of  an  equal  width. 

I he  battery  ufed  and  recommended  by  Dr  Priedley, 
confids  of  64  glafs  jars*,  each  10  inches  high,  and 
two  inches,  and  a half  diameter,  and  coated  to 
within  one  inch  and  a half  of  the  top.  The  coated 
part  of  each  is,  therefore,  half  a fquare  foot ; fo  that 
the  whole  battery  contains  32  fquare  feet.  The  wire 
of  each  jar  has  a piece  of  very  fmall  wire  twided  about 
the  lower  end  of  it,  to  touch  the  infide  coating  in  fe- 
veral  places,  and  it  is  put  through  a pretty  large  piece 
of  cork,  within  the  jar,  to  prevent  any  part  of  it 
touching  the  fide,  which  would  tend  to  promote  a, 
Ipontaneous  difehargef.  Each  wire  is  turned  round 
, ^.s  mafe  a hole  at  the  upper  end,  and  through 
thele  holes  is  put  a pretty  thick  brafs  rod  with  knobs 
one  rod  ferving  for  one  row  of  the  jars. 

B * The 


n,  rnnT  ^ ,i<W€ver'  wil1  be  quite  fufficiem  for  common 

purports:  on  the  contrary,  where  a very  great  force  is  wanted 

twthenuK>rC  Uene!>may  bc  connc‘ftea>  karate  jars  added 

t Inftead  of  this  wire  with  a cork,  the  jars  of  fome  batteries 
have  wires  bent  double,  whofe  lower  parts  are  fprings  fo  that 
to,,«Ch*elid,,ofu,cj,rn„,  tht  patMn_  „{£££*£ 
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The  communication  between  thefe  rods  is  made  by 
laying  over  all  of  them  a chain,  which  is  not  drawn  in 
the  plate,  left  the  figure  lhould  appear  confufed.  When 
you  would  ufe  only  a part  of  the  battery,  you  lay  the 
chain  over  as  many  rods  as  you  want  rows  of  jars. 
The  bottom  of  the  box,  on  whfch  thefe  jars  (land,  is  co- 
vered W’ith  tin  foil  and  brafs  duft  ; and  a bent  wire, 
touching  the  tin-foil,  is  put  through  the  box,  and  ap- 
pears on  the  outfide  as  in  the  figure.  To  this  wire  is 
faftened  whatever  is  intended  to  communicate  with  the 
outfide  of  the  battery,  as  the  piece  of  fmall  wire  in 
the  figure  ; and  the  difeharge  is  made  by  bringing  the 
fcvafs  knob  to  any  of  the  knobs  of  the  battery.  The 
glais  of  which  this  battery  is  made,  is  what  the  work- 
men call  flint  green,  which  Dr  Prieftley  thinks  much 
better  for  this  purpofe  than  the  bell  flint,  as  jars  made 
of  it  are  not  fo  apt  to  difeharge  themfelves ; and  it  is 
moreover  much  cheaper- 

In  order  to  judge  of  the  ftrength  of  a charge  (which 
in  large  batteries  is  a matter  of  confulerablc  confe- 
rence) apply  the  electrometer  to  the  wires,  from 
time  to  time.  A compaTifon  of  the  degree  of  the  di- 
vergence of  the  balls,  compared  with  the  adtunl  ex- 
plofion,  will  foon  enable  the  operator  to  tell  how 
high  his  battery  is  charged,  and  confequently  what 
will  be  the  force  of  the  explofion. 

You  are  not  to  conclude,  becaufe  you  can  touch  the 
wires  of  a large  battery  without  any  dfedt,  that  there- 
fore, while  your  hand  is  upon  them,  you  can  fafely 
touch  the  outfide  coating  with  the  other  hand  ■,  for 
fometimes  when  the  wires  have  Ihown  no  ilgns  of  a 
charge,  and  even  two  days  after  the  battery  has  been 
difeharged,  very  violent  (hocks  have  been  received. 
Therefore,  foon  after  the  firft  explofion,  it  is  proper 
to  difeharge  the  refiduum  for  fear  of  a difagreeable 
accident.  °When  the  box  is  very  dty,  there  will  fnme- 
times  remain  even  the  refiduum  of  a refiduum,  (or 
leveral  days. 

The  beft  conftrudtion  of  a fulmineous  conductor, 
•hat  is,  a machine  to  draw  down  electricity  or  light- 
ning 
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ning  from  the  clouds  is  as  follows.  On  the  top  of  a- 
ny  building  which  will  be  more  convenient  if  it  ftand 
on  an  eminence,  ereCt  a pole  a (PI.  III.  Fig.  2.)  as 
tall  as  a man  can  well  manage,  having  on  its  top  a 
folid  piece  of  glats,  or  baked  wood,,  a- foot  long  ; over 
which  fix  a tin  or  copper  veffel  i,  in  form  of  a funnel, 
to  prelerve  it  conftantly  from  the  rain  ; above  this  let 
there  rile  a long  flender  rod  c,  terminating  in  a point- 
ed wire,  and  having  a fmall  wire  twilled  round  its 
whole  length,  to  conduct  the  electricity  the  better  to 
the  funnel.  From  the  funnel  let  a wire  d , defcend  a- 
long  the  building,  at  about  a foot  diftance  from  it, 
and  be  conducted  through  an  open  fafh,  into  the  room 
that  is  molt  convenient  for  pei  forming  the  experiments. 
In  this  room  let  a proper  conductor  be  infulated,  and 
connected  with  the  wire  that  comes  in  at  the  window. 
This  wire  and  conductor  being  completely  infulated, 
will  be  eleftrified  whenever  there  is  a conftderable- 
quantity  of  electricity  in  the  air  : and  notice  will  be 
given  when'  it  is  properly  charged  either  by  the  pith’ 
balls  hung  to  it,  or  by  fuch  a fet  of  bells  as  will  be 
hereafter  defer  ibed. 

To  make  experiments  with  this  apparatus  in  perfect 
fafety,  the  electrified  wire  ihould  be  brought  within  a 
few  inches  of  a conducting  rod,  which  ferves  to  guard 
the  houfe,  that  the  redundant  electricity  may  pafs  off 
that  way  without  ftriking  any  perfon  who  may  chance 
to  ftand  near  it.  The  conductor  to  guard  the  houfe 
ftiould  conftftof  one  rod,  between  one-fourth  and  one- 
half  of  an  inch  thick,  if  it  be  of  iron,  but  lmaller,  if 
it  be  of  brafe  or  copper,  and  terminating  upward  in  a 
iharp  point,  about  four  or  five  feet  above  the  higheft 
part  of  the  building  ;-and  below,  it  Ihould,  if  poflible, 
be  continued  to  fome  well  or  running  water  ; if  not,  it 
Ihould  be  funk  feveral  feet  into  the  ground,  at  the  dif- 
tance  of  fome  yards  from  the  building.  It  is  of  no 
conlequence  whether  this  conducting  rod  be  faftened 
to  the  infide  or  outfide  of  the  houfe,  or  how  many 
bendings  there  are  in  it. 

£3 
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Bcfide  thefe  principal  parts  of  an  eledrical  appara- 
tus, the  operator  will  frequently  find  it  very  conveni- 
ent, when  only  fmall  quantities  of  eledricity  are  re- 
quired, to  be  provided  with  tubes  and  cylinders  of  glafs, 
and  fticks  of  wax  or  fulphur. 

Glafs  tubes  Ihould  be  made  as  long  as  a perfon  can 
well  draw  through  his  hand  at  one  ftroke,  that  is  about 
three  feet,  or  fomething  more,  and  as  wide  as  can  be 
conveniently  grafped.  It  is  not  neceflary  that  the  glafs 
be  thick  ; perhaps  the  thinner  the  better,  if  it  will 
bear  fufficient  fridion,  which,  however,  need  be  but 
very  gentle,  rvhen  the  tube  is  in  good  order.  It  is 
tnoft  convenient  to  have  the  tube  doled  at  one  end  ; 
for  the  eledric  matter  is  not  only  thereby  beft  retained 
on  its  furface,  but  the  air  may  be  more  eafily  drawn 
out,  or  condenfed  in  it,  by  means  of  a brafs  cap  fit- 
ted to  the  open  end.  A tube  thus  furnilhed  is  repre- 
fented  at  n,  Plate  II.  and  is  requifite  for  various  ex- 
periments. 

The  bell  rubber  for  a fmooth  glafs  tnbe  is  the  rough 
fide  of  a black  oiled  filk,  e%:cially  when  a little  amal- 
gam of  mercury  and  any  metal,  is' put  upon  it.  A little 
bees  wax  drawn  over  the  furface  of  a tube  will  alfo 
greatly  encreafe  its  power.  In  rubbing  a tube,  the 
hand  Ihould  be  kept  two  or  three  inches  below  the  up- 
per part  of  the  rubber,  otherwife  the  eledricity  will 
difeharge  itfelf  upon  the  hand,  and  nothing  will  re- 
main upon  the  tube  for  the  experiment.  When  the 
tube  is  in  very  good  order,  and  ftrongly  excited,  it 
will  throw  off  many  pencils  of  rays  at  every  ftroke, 
without  the  approach  of  any  condudor,  except  what 
moifture  may  float  in  the  common  atmofphere. 

An  eledrician  Ihould  alfo  be  furnilhed  with  rough 
glafs  tubes,  that  is,  fuch  as  have  their  polilli  taken  off ; 
though  a cylinder  of  baked  wood  will  do  nearly  as 
well.  The  beft  rubber  for  a rough  glafs  tube,  or  cy- 
linder of  baked  wood,  as  well  as  for  a flick  of  wax  or 
fulphur,  is  foft  new  flannel ; or  rather  Ik'ms,  fuch  as 
hare  or  cat-lkin,  tanned  with  the  hair  on,  being 
Smoother,  and  having  a more  exquifite  polilli. 


Such 
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Such  is  the  common  conftrudion  of  an  eledrical  ap- 
paratus; but  to  make  this  part  of  our  work  correfpond 
with  the  reft,  by  adding  i'urprize  to  learning  and  in- 
genuity,  it  will  be  neceflary  to  conceal  the  apparatus 
by  placing  it  in  an  adjoining  ronm.  For  which  pur- 
pofe,  let  die  table  a,  b,  c,  d,  (Plate  III.  Fig.  3.)  be 
placed  againft  the  partition  X,  that  feparates  the  two 
rooms.  Let  the  branch  ABC  be  joined  at  A to  the 
prime  condudor  in  the  other  room  : round  the  part 
A mnft  be  a piece  of  wood,  baked  and  prepared  as  is 
delcribed  in  the  account  of  the  apparatus  ; this  piece 
ir.uft  be  made  to  take  out,  that  it  may  be  heated  by 
the  fire,  in  damp  weather,  before  the  exhibition  be- 
gins, and  muft  be  nicely  fitted  to  the  wainfcot,  that  it 
may  not  occalion  fufpicion  of  any  communication. 
The  knob  at  C muft  be  larger  than  ufual,  that  it  may 
give  the  larger  fnap.  The  branch  being  thus  joined 
to  the  prime  condudor,  will  anl'wer  all  the  purpofes 
of  the  conductor  itfelf,  and  larger  ihaps  will  be  taken 
from  C than  from  any  part  near  the  globe. 

In  each  fide  of  the  top  of  the  table  between  a e and 
b f muft  be  concealed  a glals  tube  that  communicates 
with  the  other  room,  and  in  thefe  tubes  muft  be  placed 
the  two  chains  that  come  from  the  two  fides  of  a jar 
or  battery,  only  one  link  of  which,  however,  is  to  be 
feen  at  c and  f,  which  may  appear  as  hooks  faftened 
to  the  table : to  thefe  hooks  two  other  chains  or  wires 
are  to  be  faftened,  when  an  explofion  is  wanted. 

Certain  words  or  phrafes  muft  be  agreed  on  between 
the  operator  and  his  afliftant,  by  which  the  latter  may 
know  when  he  is  to  charge  the  conductor,  or  conned: 
the  chains  with  the  jar  or  battery.  There  fhould  like- 
wife  be  a fmall  hole  in  the  partition,  by  which  he  may 
guide  himfelf  with  more  certainty.  Under  the  table 
may  be  a drawer,  that  may  be  pulled  out  occafional- 
ly,  to  fhow  that  there  is  nothing  concealed. 

To  the  foregoing  apparatus  it  may  be  proper  to  add 
fome  account  of  the  tourmalin,  a fubftance  that  has 
been  ufed  in  eledric  experiments  but  few  years  paft,. 
but  is  fuppofed  to  be  the  lyncurium  of  the  ancients,  to 

which. 
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which  they  attributed  fome  elediic  properties.  This 
flone  is  common  in  feveral  parts  of  the  Eait,  and  par- 
ticularly in  the  ifland  of  Ceylon,  from  whofe  inhabi- 
tants it  received  its  prefent  name*. 

The  tourmalin  is  a foflil-  of  a hard  and  very  corn- 
pad  fubftance  of  a deep  red  colour. and  pellucid.  Its 
principal  properties  are  thus  defcribed  by  Mr  Canton, 
in  the  Gentleman’s  Magazine  for  September  1757. 

1.  When  the  tourmalin  is  not  eledrical  or  attradiva* 
heating  it,  without -fridion,  will  make  it  fo ; and  the 
eledricity  of  one  fide  of  it  (dillinguiflied  by  A)  will 
be  pofitive,  and  that  of- the  other  fide  (B„)  will  be  ne- 
gative. 

2.  The  tourmalin  not  being  elediical,  will  become 
fo  by  cooling;  but  with  this  difference,  that  the  fide  A 
will  be  negative,  and  the  fide  B pofitive. 

3.  If  the  tourmalin,  in  a non-eledric  hate,  be  heat- 
ed, and  differed  to  cool  again  without  either  of  its 
tides  being  touched,  A will  be  pofitive,  and  B nega- 
tive, the  whole  time  of  the  increafe  and  decreafe  of  its 
heat. 

4.  Either  fide  of  the  tourmalin  will  be  pofitive  by 
fridion,  and  both  may  be  made  fo  at  the  fame  time. 

Mr  Canton  obferved  farther,  that  it  is  not  heat,  but 
the  circumftances  of  changing  its  degree  of  heat,  that 
gives  eledricity  to  this  (tone. 

Dr  Prieftly  has  ingenioufly  remarked,  that  a plea- 
fing  deception  might  be  made  by  encloling.a  tourma- 
lin, in  a thin  coat  of  fealing-wax  j for  the  coat  will 
then  feem  to  have  acquired  the  properties  of  the  tour- 
malin.. 

We  have  been  more  minute  in  the  defeription  of 
this  apparatus  than  may  lcem  nece/Tary  to  the  perfor- 
ming the  following  recreations  : but  it  is  from  the  de- 
finitions and  apboril'ms,  together  with  a defeription  of 
the  apparatus,  that  a knowledge  of  the- feveral  bran- 
ches of  fcience  contained  in  this  work,  is  to  be  ac- 
quired); 

* Since  the  ufe  of  tha  tourmalin  in  electricity,  it  has  been  difeo- 
vered  that  tome  Hones  or  gems,  particularly  the  llrazii  topaa, 
have  limilar  properties. 
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quired ; the  recreations  being  principally  intended  to 
exemplify  what  is  there  laid  down.  Beiide,  a perfon 
of  ingenuity,  in  pofleffion  of  this  eledlric  apparatus, 
may  invent  a great  number  of  iimilar  recreations  ; 
which  being  the  produce  of  his  own  mind,  will,  per- 
haps, be  found  more  entertaining  than  any  here  de- 
ferred ; and  at  the  fame  time  may,  fome  of  them, 
tend  to  the  further  ecclairciflement  of  this  very  pleafing 
branch  of  experimental  philofophy. 

ELECTRICAL  RECREATIONS. 

We  (hall  divide  thefe  Recreations  into  fuch  as  are  per- 
formed  in  the  light,  and  fuch  as  require  a dark 
chamber  ; beginning  with  the  former. 

RECREATION  I. 

The  animated  feather. 

ELECTRIFY  a fmooth  glal's  tube  with  a rubber* 
and  hold  a fmall  feather  (or  piece  of  leaf  gold)  at  a 
fhort  diftance  from  it.  The  feather  will  immediately 
fly  to  the  tube,  and  adhere  to  it  for  a (hort  time,  and 
then  fly  off,  and  the  tube  can  never  be  brought  clofe 
to  the  feather  till  it  has  touched  the  fide  of  the  room, 
or  fome  other  body  that  communicates  with  the 
ground.  If  therefore  the  operator  take  care  to  keep 
the  tube  conftantly  between  the  feather  and  the  fide 
of  the  room,  he  may  drive  it  round  to  all  parts  with- 
out touching  it;  and  what  is  very  remarkable,  the 
fame  fide  of  the  feather  will  be  conftantly  oppofite  the 
tube. 

While  the  feather  is  flying  before  the  fmooth  tube, 
it  will  be  immediately  attracted  by  an  excited  rough 
tube,  or  a (lick  of  wax,  and  fly  continually  from  one 
tube  to  the  other,  till  the  electricity  of  both  is  dilchar- 
glcd*. 

This 

*■  This  feather  not  badly  reprefents  one  of  that  dcfpicahle  fort 
of  women  they  call  coquettes;  who  when  an  excited  fuitor  ap- 
pears, readily  flies  to  him,  but  prefently  quits  him.  If  another 
fuitor  appear,  ike  in  :ik  manner  flics  to  him,  and  in  like  manner 

lea  ves 
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This  was  one  of  the  full,  and  is  one  of  the  moifc 
common  experiments  in  electricity  ; it  is  however  very 
entertaining,  and  (hows  the  nature  of  eleCtric  attraction' 
and  repuKion  altogether  as  well  as  a more  elaborate 
performance. 

RECREATION  IT. 

T be  felf-raifing  pyramid. 

PROVIDE  a large  circular  bundle  of  threads,  of 
different  colours,  and  let  the  threads  be  alfo  of  diffe- 
rent lengths,  increafing  from,  the  circumference  to  thi 
center,  where  they  are  to  be  longed-  Sufpend  this  bun- 
dle from  the  middle  of  the  brafs  arch  between  the  pil- 
lars (Plate  III.  Fig.  3.)  Then  inform  the  company 
that  the  threads  -will  rife  up,,  at  their  command,  in 
form  of  a pyramid,. and  continue  in  that  form  as  long 
as  they  direct,  and  then  return  to  their  fir il  poiition. 

Therefore,  when  they  command  the  threads  to  rife, 
you  give  the  fignal  to  the  operator  behind  the  parti* 
tion,  who,  by  turning  the  wheel,  electrifies  the  arch, 
when  the  threads  will  immediately  rife  up,  im  form  of 
a pyramid,  and  continue  fo,  as  long  as  the  operator 
continues  turning  the  wheel ; but  when  that  ftops  they 
will  immediately  return  to  their  former  pofition. 

RECREATION  III. 

The  magical  dance. 

FROM  the  middle  of  the  brafs  arch  fufpend  three 
fmall  bells,  in  the  fame  manner  they  are  fufpended  from 
the  end  of  the  conductor  in  Plate  II.  at  /.  The  two 
outer  bells  hang  by-chains,  and  that  in  the  middle  by 
a filk  firing,  while  a chain  connects  it  with  the  floor. 
Two  fmall  knobs  of  brafs,  which  ferve  as  clappers,  hang, 
by  filk  firings,  one  between  each  two  bells.  Therefore; 

when 

leaves  him  : and  then,  unk-fs  a third  party  appear,  is  continually 
changing  from  one  to  the  other ; till  at  lalt  they  both  grow  tired 
of  her,  and  (he  then  remain}  as  inlignifkant  and  contempt' hie  as  a 
mere  feather. 
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when  the  two  outer  bells,  communicating  with  the  con- 
ductor, are  electrified,  they  will  attract  the  clappers, 
and  be  (truck  by  them. . The  clappers  being  thus  load- 
ed with  electricity,  will  be  repelled,  and  fly  to  dtfcharge 
themfelves  upon  the  middle  bell  ; after  which  they  will 
be  again  attracted  by  the  outer  bells  : and  thus,  by  ftri- 
king  the  bells  alternately,  the  ringing  may  be  continu- 
ed as  long  as  the  operator  thinks  proper*. 

The  mufic  for  your  dance  being  thus  provided,  you 
are  next  to  fufpend  a plate  of  metal  from  the  fame  part 
of  the  arch  to  which  the  bells  are  connected  : at  the 
diflance  of  a few  inches  from  the  arch,  and  exactly 
.under  it,  place  a metal  (land  of  the  fame  fize,  in  the 
fame  manner  as  at  o and  n in  Plate  II.  On  the  (land 
..place  feveral  figures  of  men,  other  animals,  or  what 
you  pleafe,  cut  in  paper  or  leaf  gold,  and  pretty  lharply 
pointed  at  both  extremitiesf . 

When  the  plate  .that  hangs  from  the  arch  is  oleCtri- 
.fied,  the  figures  will  dance  with  amazing  rapidity,  and 
the  bells  at  the  fame  time  ringing  inceflantly,  will  af- 
ford no  fmall  entertainment  to  the  fpeClators.  This 
Recreation  may  be  flopped  and  renewed  at  pleafure, 
in  the  fame  manner  as  the  laft. 

RECREATION  IV. 

The  artificial  fpider. 

CUT  a piece  of  burnt  cork,  about  the  fize  of  a pea, 
into  the  form  of  the  body  of  a fpider  ; make  its  legs 

of 

* In  the  dark  a continual  flalhing  of  light  will  be  feen  between 
the  clappers  and  the  bells,  and  when  the  electrification  is  very 
ftrong,  thefe  flifllieS  of  light  will  be  fo  large,  that  they  will  he 
tranfmitted  by  the  clapper  from-one  bell  to  the  other,  without  its 
ever  coming  into  aCtual  contaCt  with  either  of  them ; and  confe- 
quently  the  ringing  will  ceafe. 

t If  a piece  of  leaf  gold  be  cut  with  a pretty  large  angle  at  one 
extremity,  and  a very  acute  angle  at  the  other,  it  will  want  no 
rftand,  but  will  hang,  by  its  hu  ge  angle  at  a ’fmall  diftance  from 
the  conductor,  and  by  the  continual  waving  motion  of  its 
lower  extremities,  will  have  the  appearance  of  Something  anima- 
ted, biting  or  nibbling  at  the  conductor.  It  is  therefore  called  by 
Ur  Franklin  the  Golden  Fiih, 
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of  linen  thread,  and  put  a grain  or  two  of  lead  into  it 
to  give  it  more  weight.  Sufpend  it  by  a fine  line  of 
lilk  between  the  electrified  arch  and  an  excited  flick  of 
wax,  and  it  will,  like  a clapper  between  two  bells, 
jump  continually  from  one  body  to  the  other,  moving 
its  legs  at  the  fame  time,  as  if  animated  ; to  the  no 
fmall  furprize  of  thofe  who  are  unacquainted  with  the 
eleChic  influence*. 

RECREATION  V. 

The  marvellous  fountain . 

SUSPEND  a veffel  of  water  from  the  middle  of  the 
brafs  arch,  and  place  in  the  veffel  a capillary  fyphon. 
The  water  will  at  firft  iffue  by  drops  only,  from  the 
lower  leg  of  the  fyphon,  but  when  the  wheel  is  put  in 
motion,  there  will  be  one  continued  ftream  of  w-ater, 
and  if  the  electrification  be  ftrong,  a number  of  flreams 
will  iffue,  in  form  of  a cone,  the  top  of  which  will  be 
at  the  extremity  of  the  tube.  This  experiment  may 
be  flopped  and  renewed,  almoft  inftantly,  at  the  word 
of  command. 

This  Recreation  may  be  diverfified  by  having  one  of 
thofe  fountains  that  are  made  by  condenfed  air,  as  will 
be  defciibed  under  the  article  of  Hydraulics:  the  foun- 
tain is  to  be  infulated,  when  it  will  pour  forth  one 
ftream  only,  but  on  being  electrified,  that  one  ftream 
•will  be  divided  into  a thoufand,  and  difpeifed  over  a 
large  fpace  of  ground.  You  may  here  command  ei- 
ther the  Angle,  or  the  divided  ftream,  at  pleafure,  by 
only  laying  your  finger  on  the  arch,  or  taking  it  off. 
The  ftreams  from  both  thefe  fountains  will  appear 
quite  luminous  in  the  dark. 


R EC  RE  A*. 

* This  is  -aa  American  invention, "and  was  firft  dcfcrifccd  tJy 
Dr  Franklin. 
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RECREATION  VI. 

The  magic  pifhirc. 

HAVE  a large  print,  fuppofe  of  the  king,  with  a 
frame  and  glafs*.  Cut  a pannel  out  of  the  print  at  a- 
bout  two  inches  from  the  frame  all  round  ; with  thin 
pafte,  or  gum,  fix  the  border  that  is  cut  off,  on  the  in- 
fide  of  the  glafs,  prefling  it  fmooth  and  clofe,  then  fill 
up  the  vacancy,  by  covering  the  glafs  well  with  leaf 
gold,  or  thin  tin-foil,  fo  that  it  may  lie  clofe.  Cover 
likewife  the  inner  edge  of  the  bottom  part  of  the  back 
of  the  frame  with  the  fame  tin-foil,  and  make  a communi- 
cation between  that  and  the  tin-foil  in  the  middle  of 
the  glafs ; then  put  in  the  board,  and  that  fide  is  fi- 
nifhed.  Turn  up  the  glafs  and  cover  the  forefide  with 
tin-foil,  exadtly  over  that  on  the  backfide,  and  when 
it  is  dry,  pafte  over  it  the  pannel  of  the  print  that  was 
cut  out,  obferving  to  bring  the  correfponding  parts  of 
the  border  and  pannel  together,  fo  that  the  piifture  will 
appear  as  at  firft,  only  part  of  it  behind  the  glafs,  and 
part  before.  Laftly  hold  the  print  horizontally  by  the 
top,  and  place  a little  moveable  gilt  crown  on  the 
king’s  headf. 

Now  if  the  tin-foil  on  both  fides  of  the  glafs  be  mo- 
derately eleftrified,  and  another  perfon  take  hold  of 
the  bottom  of  the  frame  with  one  hand,  fo  that  his 
fingers  touch  the  tin-foil,  and  with  the  other  hand  en- 
deavour to  take  off  the  crown,  he  will  receive  a very 
fmart  blow,  and  fail  in  the  attempt.  The  operator 
who  holds  the  frame  by  the  upper  end,  where  there  is 
no  tin-foil,  feels  nothing  of  the  Ihock,  and  can  touch 
the  face  of  the  king,  without  danger,  which  he  pretends 
to  be  a teft  of  his  loyalty.  When  a ring  of  perfons 
take  a ftiock  among  them,  the  experiment  is  called  the 
confpirators. 

Vol.  II.  C RECREA- 

. * This  experiment  was  invented  by  Mr  Kinncrfley,  the  author 
of  many  other  improvements  in  clc&ricity. 

t If  you  have  not  the  figure  of  a crown,  a guinea,  or  a {billing 
will  (hew  the  experiment  equally  well. 
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RECREATION  VII. 

The  Tan  tali  an  cup. 

PLACE  a cup  or  pot,  of  any  fort  of  metal,  on  a 
ftool  of  baked  wood,  or  a cake  of  wax.  Fill  to  the 
brim  with  any  fort  of  liquor  ; let  it  communicate  with 
the  branch  by  a fmall  chain,  and  when  it  is  moderate- 
ly electrified,  defire  a perfon  to  tafte  the  liquor,  with- 
out touching  the  cup  with  his  hands,  and  he  will  im- 
mediately receive  a fhock  at  his  lips  ; which,  however, 
fliould  not  be  very  ftrong. 

The  motion  of  the  wheel  being  flopped,  you  offer 
to  tafte  the  liquor  yourfelf,  and  defire  the  reft  of  the 
company  to  tafte  it  likewife,  which  they  will  do  with- 
out any  inconvenience.  You  then  give  the  fignal  to 
the  operator,  and  while  you  are  amnfing  the  company 
with  difcourfe,  the  cup  is  again  charged,  and  ytiu  de- 
fire the  fame  perfon  a fecond  time  to  tafte  the  liquor, 
when,  to  the  no  fmall  diverlion  of  the  company,  he 
will  receive  a fecond  Ihock. 

RECREATION  VIII. 

The  circular  chimes. 

■ LET  a fmall  upright  fhaft  of  wood  pafs  at  right  an- 
gles, through  a thin  round  board,  of  about  twelve  in- 
ches diameter,  and  let  the  Ihaft  turn  on  a Iharp  point 
of  iron  fixed  in  the  lower  end  ; while  a ftrong  wire  in 
the  upper  end,  parting  through  a fmall  hole  in  a thin 
brafs  plate,  keeps  the  fhaft  truly  vertical.  About  30 
radii,  of  equal  length,  made  of  fafh  glafs,  cut  in  nar- 
row flips,  are  to  iflue  horizontally  from  the  circumfe- 
rence of  the  board  ; the  ends  moft  diftant  from  the  cen- 
ter being  about  four  inches  afunder,  and  on  the  end  of 
every  one  of  them  is  fixed  a brafs  thimble.  If  a wire 
fixed  to  either  of  the  links  at  <r  or/-  (Plate  III.  Fig.  3.) 
while  the  other  end  of  the  chain  communicates  with  the 
wire  of  a bottle  electrified  in  the  common  way,  be 
brought  near  the  circumference  of  die  wheel,  it  will 

attract 
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attract  the  neareft  thimble,  and  fo  put  the  wheel  in  mo- 
tion. That  thimble,  in  paffing  by  receives  a fpark, 
and  being  thereby  eleftrified,  is  repelled,  and  fo  driven 
forward,  while  a iecond  thimble,  being  attradled,  ap- 
proaches the  wire,  receives  a fpark,  and  is  driven  after 
the  firft,  and  fo  on,  till  the  wheel  has  gone  once  round; 
when  the  thimbles  before  eledtrified  approaching  the 
wire,  inftead  of  being  attradled  as  they  were  at  firft, 
they  are  repelled,  and  the  motion  prefently  ceafes. 

But  if  a wire  communicating  with  the  other  chain, 
that  is  connedted  with  another  bottle  charged  through 
the  coating,  be  brought  near  the  fame  wheel,  it  will  at- 
tract the  thimble  repelled  by  the  firft,  and  thereby 
double  the  force  that  carries  the  wheel  round;  and  not 
only  taking  out  the  fire  that  had  been  communicated 
by  the  thimbles  to  the  firft  wire,  but  even  robbing  them 
of  their  natural  quantity ; inftead  of  being  repelled 
when  they  come  again  toward  the  firft  wire,  they  are 
moil  ftrongly  attradled  ; fo  that  the  wheel  mends  its 
pace,  till  it  goes  with  great  rapidity,  twelve  or  fifteen 
rounds  in  a minute,  and  with  fuch  ftrength,  that  the 
weight  of  four  or  five  pounds,  when  laid  on  it,  does  not 
viiibly  retard  its  motion*. 

Now  if  a Tadius  of  baked  wood,  of  about  eight  inch- 
es, be  fixed  in  the  upper  (haft,  and  a number  of  fmall 
bells,  correfponding  to  the  notes  of  a tune,  be  placed 
on  pillars,  and  fixed  in  two  femicircular  (lands,  at  a 

C 2 proper 

* This  part  of  the  machine  is  fometimes  called  andedrical  jack : 
for  if  a large  fowl  be  fpitted  on  the  upper  fhaft,  it  will  he  carried 
round  with  a motion  fit  for  roalting  ; and  it  appears  from  one  of 
Dr  Franklin’s  letters,  that  it  has  been  actually  applied  to  this  pur- 
pofe.  “ In  the  year  174b,  tht  hot  weather  coming  on,  when  e- 
ledrical  experiments  were  not  fo  agreeable,  we  put  an  end -to 
them  for  that  feafon,  fays  the  dodor,  fomtwhat  humoroufiy,  in  a 
party  of  pleafure  on  the  banks  of  Skulykil.  Firft,  fpirits  were 
fired  by  a fpark  fent  from  fide  to  fide  through  the  river  without 
any  other  condudor  than  the  water  A turkey  was  hilled  for  our 
dinner  by  an  cledrical  Ihock,  and  roafted  by  the  eledrical  jack, 
before  a fire  kiudled  by  the  eledrical  bottle  ; and  the  healths  of  all 
the  famous  cledricians  in  England,  Holland,  France,  and  Germa- 
ny. were  drank  in  eledrified  bumpers,  under  a difeharp-e  of  guns 
from  the  eledrical  battery.”  Franklin’s  Letters,  p.  35. 
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proper  diftance  from  the  thimbles,  when  the  wheel 
turns  round  the  radius  will  ftrike  againft  the  bells,  and 
confequently  play  the  tune ; and  as  the  celerity  of  the 
wheel  is  continually  altering,  fo  will  be  the  time,  or 
duration  of  the  notes.  It  is  to  be  obferved,  that  the 
two  femicircles  in  which  the  bells  are  fixed,  muft  not 
be  brought  within  reach  of  the  radius  till  the  wheel  has 
acquired  a confiderable  velocity,  for  otherwil'e  they 
will  at  leaf!  check,  if  not  totally  flop  its  motion.  If 
the  ftroke  of  the  wooden  radius  do  not  give  a tone  fuf- 
ficiently  acute,  a piece  of  folid  glafs  may  be  fixed  to 
the  end  of  it. 

If  a greater  variety  of  tones  is  required,  there  may 
be  two  fets  of  bells,  one  for  the  treble  and  the  other 
for  the  bafs.  The  bells  may  likewife  be  made  to  take 
out  of  the  Hand,  fo  as  to  perform  different  tunes  by 
being  placed  in  different  pofitions. 

RECREATION  IX. 

The  felf- 'moving  'wheel. 

THIS  wheel,  though  conftrufted  on  the  fame  prin- 
ciples with  the  foregoing,  appears  (till  more  furprifing. 
It  is  formed  of  a thin  round  plate  of  windowglafs,  i 7 
inches  diameter,  well  gilt  on  botEJides,  all  but  two 
inches  next  the  edge.  Two  fmall  hemifpheres  of  wood 
are  then  fixed  with  cement  to  the  middle  of  the  upper 
and  under  fides,  centrally  oppofite,  and  in  each  of 
them  a thick  ftrong  wire,  eight  or  ten  inches  long, 
which  together  make  the  axis  of  the  wheel.  It  turns 
horizontally,  on  a point  at  the  lower  end  of  its  axis, 
which  refts  on  a bit  of  brafs  cemented  within  a glals 
fait  cellar.  The  upper  end  of  its  axis  paffes  through  a 
hole  in  a thin  brafs  plate,  cemented  to  a long  and 
ftrong  piece  of  glafs,  which  keeps  it  fix  or  eight 
inches  diftant  from  any  noneledhic,  and  has  a fmall 
ball  of  wax  or  metal  on  the  top,  to  keep  in  the  fire. 

In  a circle  on  the  table  which  fupports  the  wheel, 
are  fixed  twelve  fmall  pillars  of  glafs,  at  about  eleven 
inches  diftance,  with  a thimble  on  the  top  oi  each.  On 

the 
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the  edge  of  the  wheel  is  a fmall  leaden  bullet,  commu- 
nicating by  a wire  with  the  gilding  of  the  upper  fur- 
face  of  the  wheel ; and  about  fix  inches  from  it  is  ano- 
ther bullet,  communicating,  in  like  manner,  with  the 
under  furface.  When  the  wheel  is  to  be  charged  by 
the  upper  furface,  a communication  mull  be  made 
from  the  under  furface  to  the  table. 

When  it  is  well  charged  it  begins  to  move.  • The 
buliet  nenreft  to  a pillar  moves  towards  die  thimble  on 
that  pillar,  and  palling  by,  eledlrifics  it,  and  then  pufhes 
itfelf  from  it.  The  fucceeding  bullet,  which  commu- 
nicates with  the  other  furface  of  the  glafs,  more  ftrong- 
ly  attra&s  that  thimble,  on  account  of  it  being  eleftri- 
fied  by  the  other  bullet,  and  thus  the  wheel  increafes 
its  motion,  till  it  is  regulated  by  the  refiftance  of  the 
air.  It  will  go  half  an  hour,  and  make,  one-  minute 
with  another,  20  turns  in  a minute,  which  is  600  turns 
in  the  whole.  The  bullet  of  the  upper  furface  gives 
in  each  turn  1 2 fparks  to  the  thimbles,  which  makes 
72cofparks;  and  the  bullet  of  the  under  furface  re- 
ceives as  many  from  the  thimbles,  thofe  bullets  moving 
in  the  fame  time  2500  feet.  The  thimbles  are  well 
fixed,  and  in  fo  exaft  a circle,  that  the  bullets  may 
pafs  within  a very  fmall  diftance  of  them.  - 

If  inftead  of  two  bullets,  you  put  eight,  four  com- 
municating with  the  upper  furface,  and  four  with  the 
under  furface,  placed  alternately  (which  eight,  at  about 
fix  inches  diftance,  complete  the  circumference),  die 
force  and  celerity  will  be  greatly  increafed ; the  wheel 
making  50  turns  in  a minute:  but.then  it  will  not  con- 
tinue fo  long  in  motion.  . 

RECREATION  X. 

The  magician's  chacs. 

ON  the  top  of  a finely  painted  wire,  rifing  perpendi- 
cularly from  the  conduftor,  let  another  wire,  lharpen- 
ed  at  each  end,  be  made  to  move  freely,  as  on  a cen- 
■,er.  If  it.be  well  balanced,  and  the  points  be  bent  ho- 
C 3 ...  rizontally,. 
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rizontally,  in  oppofite  directions,  it  will,  when  eleClri- 
fied,  turn  very  fwiftly  round,  by  the  re  action  of  the 
air  againft  the  current  which. flows  from  off  the  points. 
Thefe  points  may  be  nearly  concealed,  and  the  figures 
of  men  and  horfes,  with  hounds  and  a hare  or  fox, 
may  be  placed  upon  the  wires  fo  as  to  turn  round  with 
them,  when  they  will  look  as  if  the  one  purfued  the  o- 
ther.*  If  the  number  of  wires  proceeding  from  the 
fame  center  be  increafed,  and  a ftill  greater  variety  of 
wires  proceeding  from  the  fame  center  be  increafed, 
and  a ftill  greater  variety  of  figures  be  put  upon  them, 
the  chace  muft  be  more  diverlified  and  entertaining. 
If  the  wire  which  fupports  the  figures  have  another 
wire  finely  pointed,  riflng  from  its  center,  a fecond  let 
of  wires,  furnilhed  with  another  fort  of  figures,  may 
be  made  to  revolve  above  the  former,  and  either  in  the 
fame  or  the  contrary  direction,  as  the  operator  lhall 
think  fit. 

If  fuch  a wire,  pointed  at  each  end,  and  the  ends 
bent  in  oppofite  directions,  be  furnilhed  like  a dipping 
needle,  with  a lmall  axis  fixed  in  its  middle,  at  right 
angles  with  the  bending  of  the  points,  and  the  fame 
be  placed  between  two  infulated  wire  firings,  near 
and  parallel  to  each  other,  fo  that  it  may  turn  on 
its  axis,  freely  upon  and  between  them,  it  will,  when 
eleCtrified,  have  a progieffive  as  well  as  circular  mo- 
ti  n,  from  one  end  of  the  wires  that  fupport  it  to  the., 
other ; and  this  even  up  a confiderable  afcent. 

RECREATION  XI. 

The  planetarium. 

FROM  the  branch  fufpend  fix  concentric  hoops  of 
metal,  at  different  diftances  from  each  other ; and  un- 
der them,  on  a Hand,  place  a metal  plate,  at  the  dif- 
tance  of  about  half  an  inch.  1 hen  place  upon  the 

plate,. 

* This  is  alfo  an  invention  of  Mr  Kinnerflcy,  and  is  called  by 
him,  when  the  figures  of  horfes  only  are  ufed,  the  ek&rical  horfe*- 
ncc. 
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plate,  within  each  hoop,  and  near  to  it,  a round  glafs 
bubble,  blown  very  light ; thefe  bubbles  and  the  dis- 
tances between  the  hoops  lhould  correspond  to  the  dif- 
ferent diameters  of  the  planets,  and  thofe  of  their  or- 
bits ; but  as  that  cannot  be  on  account  of  the  vaft  dis- 
proportion between  them,  it  mud  Suffice  here  to  make 
a difference  that  bears  Some  relation  to  them. 

Now  the  hoops  being  electrified,  the  bubbles  placed 
upon  the  plate,  near  the  hoops,  will  be  immediately 
attracted  by  them  ; in  conSequence  of  which,  that  part 
of  a bubble  which  touches  a hoop  will  acquire  Some  e- 
ledtric  virtqe,  and  be  repelled:  the  electricity  not  being 
diffufed  over  the  whole  Surface  of  the  glafs,  another 
part  of  the  Surface  will  be  attracted,  while  the  former 
goes  to  difeharge  its  electricity  upon  the  plate.  This 
will  produce  a revolution  of  the  bubble  quite  round  the 
hoop,  as  long  as  the  electrification  is  continued,  and 
will  be  either  way,  juft  as  the  bubble  happens  to  let 
out,  or  is  driven  by  the  operator.  A ball  hung  over 
the  center  of  all  the  hoops  will  Serve  to  repreSent  the 
Sun  in  the  center  of  its  l'yftem.  If  the  room  be  darken- 
ed the  Several  glafs  balls  will  appear  beautifully  illumi- 
nated. This  experiment  affords  a remarkable  inftance 
of  eleCtric  attraction  and  repulfion. 

RECREATION  XII. 

The  incendiaries . 

LET  a perfon  ftand  upon  a ftool  made  of  baked 
■wood,  or  upon  a cake  of  wax,  and  hold  a chain  com- 
municating with  the  branch.  Upon  turning  the  wheel 
he  will  Soon  be  electrified  ; his  whole  body,  in  reality, 
making  a part  of  the  prime  conductor,  and  will  exhi- 
bit the  fame  appearances;  emitting  Sparks  wherever  he 
is  touched  by  any  perfon  ftanding  on  the  floor.  If  the 
prime  conductor  be  very  large,  the  Sparks  may  be  ra- 
ther  painful  than  agreeable  ; but  if  it  be  Small,  the  e- 
ledh  ideation  moderate,  and  none  of  the  company  touch 
the  eyes,  or  the  more  tender  parts  of  the  face,  the  ex- 
periment is  diverting  enough  to  all  parties. 


Many 
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Many  of  the  preceding  experiments  may  be  alfo  per- 
formed to  advantage  by  a perfon  (landing  upon  the 
-flool  as  above,  and  holding  in  his  hand  what  was  di- 
rected to  be  fattened  to  the  prime  condtiiflor.  If  he 
hold  a large  plumy  feather  in  his  hand,  it  is  very  plea- 
ling  to  obferve  how  it  becomes  turgid,  its  fibres  extend- 
ing themfelves  in  all  diredlions  from  the  rib  ; and  how 
it  (brinks  like  the  fenfitive  plants,  when  any  uneledtri- 
fied  body  touches  it;  when  the  point  of  a needle  is  pre- 
fented  to  it,  or  to  the  prime  conductor  with  which  he 
is  connected. 

If  a difh,  containing  fpirits  of  wine  made  warm,  be 
brought  to  the  eledtrified  perfon,  and  be  directed  to  put 
his  finger,  or  a rod  of  iron  into  it,  the  fpirit  will  be 
immediately  in  a blaze ; and  if  there  be  a wick  or 
thread  in  the  fpirit,  that  communicates  with  a train  of 
gunpowder,  he  may  be  made  to  blow  up  a magazine, 
or  fet  a city  on  fire  with  a piece  of  cold  iron ; and  at 
the  fame  time  know  nothing  of  what  he  is  about. 

A recreation  of  this  fort  may  be  performed  by  feve- 
ral  perfons,  that  all  (land  upon  infulated  (tools,  and 
many  diverting  circumllances  may  be  added  to  thofe 
here  mentioned.  Care  (hould  be  taken  that  the  floor 
on  which  the  (tools  (land  be  free  from  dud,  but  it  is 
mod  eligible  to  have  a large  fmooth  board  for  that 
purpofe. 


RECREATION  XIII. 

7 be  inconceivable  Jhock. 

PUT  into  a perfon’s  hand  a wire  that  is  fixed  on  to 
the  hook  that  comes  from  the  chain  which  communi- 
cates with  one  fide  of  the  battery,  and  in  his  other 
hand  put  a wire  with  a hook  at  the  end  of  it,  which 
von  direft  him  to  fix  on  to  the  hook  that  comes  from 
the  other  chain,  which  when  he  attempts  he  will  in- 
flantly  receive  a (hock  through  his  body,  without  be- 
ing able  to  guefs  from  whence  it  proceeds.  The  fhock 
will  be  in  proportion  to  the  number  of  jars  that  are 
rharced  ; but  it  is  remarkable,  that  a fmall  (hock  gives 
b a much  - 
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a much  more  pungent  fenfation  in  palling  through  the 
body,  than  one  that  is  large.* 

This  recreation  may  be  diverfified,  and  rendered  dill 
more  entertaining,  by  concealing  the  chain  that  com- 
municates with  that  which  comes  from  the  outfide  of 
the  battery,  under  a carpet,  and  placing  the  wire  that 
communicates  with  the  chain  which  comes  from  the 
infide,  in  fuch  manner  that  a perfon  {hall  put  his  hand 
upon  it  without  fufpicion,  at  the  fame  time  that  his 
feet  are  upon  the  other  wire.  Many  other  methods  of 
giving  a lhock  by  furprize  may  be  eafily  contrived  ; 
but  great  care  fliould  be  taken  that  thefe  {hocks  be  not 
too  ftrong,  and  that  they  be  not  given  to  all  perfons 
indifcriminately. 

When  a fingle  perfon  receives  a lhock,  the  company 
is  diverted  at  his  l'ole  expence  ; but  all  contribute  their 
ihare  to  the  entertainment,  and  all  partake  of  it  alike, 
when  the  whole  company  forms  a circle,  by  joining 
their  hands,  and  when  the  operator  directs  the  perfon 
who  is  at  one  extremity  of  the  circle  to  hold  the  chain 
which  communicates  with  the  coating,  while  he  who 
is  at  the  other  extremity  of  the  circle  touches  the  other 
chain  or  wire.  All  the  perfons  who  form  this  circuit 
being  ftruck  at  the  fame  time,  and  with  the  fame  de- 
gree of  force,  it  is  often  very  plealant  to  fee  them  all 
itart  at  the  lame  moment,  to  hear  them  compare  their 
fenfations,  and  obferve  the  veiy  different  accounts 
they  givef. 

This  experiment  may  be  agreeably  varied,  if  the  o- 
perator,  inftead  of  making  the  company  join  hands, 
directs  them  to  tread  on  each  other’s  toes,  or  lay  their 

hands 

* T!ie  (hock  may  be  made  to  pafs  through  any  particular'  part 
of  the  body,  without  much  affecting  the  reit,  if  that  part,  and  no 
other,  be  brought  into  the  circuit  through  which  the  fire  muft 
pafs  from  one  fide  of  the  jar  or  battery  to  the  other. 

f NT.  Monnier  of  Paris  is  faid  to  have  communicated  this  (hock 
through  a line  of  men,  and  other  conductors,  of  900  toifes,  that  is, 
more  than  an  F.nglilh  mile;  and  Abbe  Nollet  performed  the  fame 
experiment  upon  200  perfons,  ranged  in  two  parallel  ranks.  Our 
countryman  Air  Walker  has  electrified  two  regiments  of  foldicti 
at  once. 
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hands  on  each  other’s  heads.  If  in  the  latter  cafe  the 
whole  company  ihould  be  ftruck  to  the  ground,  as  it 
once  happened  when  Dr  Franklin  gave  the  Ihock  to 
fix  very  (lout  men,  the  inconvenience  arifing  from  it 
will  be  very  little;  the  company  that  was  ftruck  in 
this  manner  neither  heaid  nor  felt  the  ftroke,  and  im- 
mediately got  up  again,  without  knowing  what  had 
happened.  This  ftroke  was  given  with  two  large  jars, 
each  of  the  meafure  of  about  fix  gallons,  but  not  fully 


RECREATION  XIV. 

Magical  CKplofior.; . 

WE  have  fhown  in  a preceding  recreation  how  gun- 
powder may  be  fired  by  the  intervention  of  fpirits,  but 
there  is  another  method,  more  fimple  and  expeditious, 
which  we  fliall  here  del'cribe.  Make  up  gunpowder  in 
the  form  of  a fmall  cartridge,  in  each  end  of  which 
put  a blunt  wire,  fo  that  the  ends  within  the  cartridge 
may  be  about  half  an  inch  diftant  from  each  other, 
then  joining  the  chain  that  comes  from  one  fide  of  the 
battery  to  one  of  the  wires  at  the  end  of  the  cartridge, 
bring  the  chain  that  comes  from  the  other  fide  of  the 
battery,  to  the  wire  at  the  other  end,  when  the  fhock 
will  inftantly  pafs  through  the  powder,  and  fet  it  on 
fife. 

By  a fimilar  method  fine  brafs  or  iron  wire  may  be 
melted  ; for  the  explofton  will  pafs  from  one  chain  to 
the  other,  through  the  wire,  which  will  be  firft  red 
hot,  and  then  melt  into  round  drops.*  A battery  of 
35  jars  has  entirely  deftroyed  fine  brafs  wire,  of  the 
3 30th  part  of  an  inch  in  diameter,  fo  that  no  particle 
of  it  could  be  found  after  the  explofion.  At  the  mo- 
ment of  the  ftroke,  a great  number  of  fparks,  like  thole 
from  a flint  and  fteel,  flew  upward  and  laterally  from 

the 

* The  power  of  a battery  to  melt  wire  is  different  at  different 
diftanccs.  Dr  Prieftley  found  that  he  could  melt  nine  inches  of 
fmall  iron  wire  at  the  diftance  of  ij  yards,  but  at  20  yards  dif- 
tance  he  could  only  make  fix  inches  red  hot. 
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the  place  where  the  wire  was  laid,  and  loft  their  light, 
in  the  day,  at  the  diftance  of  about  two  or  three  inches*. 

A ftroke  from  a common  jar  will  eaftly  ftrike  a hole 
through  a thick  cover  of  a book,  or  many  lolds  of  pa- 
per, leaving  a remarkable  bur  or  prominence  on  both 
fides,  as  if  the  fire  had  darted  both  ways  from  the  center. 

* RECREATION  XV. 

The  prifmatic  colours f. 

TO  the  ends  of  each  of  the  chains  that  come  from 
the  battery,  fix  an  iron  wire,  and  between  thofe  wires 
place  a plate  of  tin,  of  about  three  inches  fquare.  and 
polifhed  on  one  fidej:,  in  a perpendicular  direiftion. 
The  wire  next  the  poliihed  fide  fiiould  be  finely  point- 
ed, and  brought  very  near  the  furface  of  the  plate. 

By  repeating  the  explofions  of  the  battery,  there  will 
firft  appear  a dulky  red,  about  the  edge  of  the  central 
fpot;  prefently  after,  generally  after  four  or  five  ftrokes, 
there  appears  a circular  fpace,  vifible  only  in  an  oblique 
pofition  to  the  light,  and  looking  like  a ihade  on  the 
plate  : this  expands  very  little  during  the  whole  courfe 
of  the  explofions.  After  a few  more  difcharges,  the 
fecond  circular  fpace  is  marked,  by  another  fhade  be- 
yond the  firft,  of  one-eighth  or  one-tenth  of  an  inch  in 
width,  which  never  changes  its  appearance  after  any 
number  of  explofions.  All  the  colours  make  their  firft 
appearance  about  the  edge  of  the  circular  lpot ; more. 

explofions 

* Tire  late  Mr  Canton,  by  whofe  ingenuity  and  induftry  this 
branch  of  philolbphy  received  very  great  improvement,  clearly 
proved,  that  pure  gold  and  filver  might  be  calcined  by  the  elec- 
tric explofion,  and  be  converted  into  nnmberlefs  globules  of  glafs, 
fome  of  which  were  traiifparent,  and  others  tinged  with  a great 
variety  of  colours. 

t This  difeovery  was  made  by  Dr  Prieftley,  and  ferves  to  con- 
firm the  Newtonian  doiitrine  of  the  difference  of  colours  in  bodies 
arifing  from  the  different  denfities  of  the  fine  plates  that  compofc 
the  furfaces. 

I The  polilh  is  not  neceflary,  but  the  colours  appear  more  beau- 
tiful than  on  a rough  furface.  This  experiment  may  be  made  equal- 
ly well  with  the  other  metals,  as  gold,  filver,  copper,  brafs,  iron 
or  lead. 
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explofions.make  them  expand  toward  the  extremity  of 
the  fpace  fir  ft;  marked  out;  while  others  fucceed  in 
rheir  place,  till  after  30  or  40  explofions,  three  diftinft 
rings  appear,  each  confifting  of  all  the  colours  in  the 
prifm  or  rainbow. 

It  makes  no  difference  whether  the  eleftricity  iffue 
from  the  pointed  wire  upon  the  plate,  or  from  the 
plate  upon  the  pointed  wire,  the  furface  oppnfite  the 
•point  being  marked  exaftly  the  fame  in  both  cafes. 
The  points  tbemfelves,  from  which  the  fire  iffues,  or 
at  which  it  enters,  are  coloured  for  about  half  an  inch 
to  a confiderable  degree,  and  the  colours  are  repeated, 
as  on  the  plate. 

The  innermoft,  that  is,  the  laft  formed  colours,  on 
the  plate,  are  always  the  moil  vivid,  and  thofe  rings 
are  alfo  clofer  to  each  other  than  the  reft.  Thefe  colours 
fnay  be  brufhed  with  a feather  or  the  finger  without 
injury,  but  they  are  eafily  peeled  off  by  the  nail,  or 
any  thing  that  is  fliarp. 

RECREATION  XVI. 

The  artificial  earthquake. 

IN  the  middle  of  a large  bafon  of  water  place  a round 
Wet  board:  this  board  reprefents  the  eaTth,  and  the 
water  the  fea.  On  the  board  ereft  an  edifice,  compo- 
fed  of  feveral  feparate  pieces,  which  may  reprefent  a 
church,  a caftle,  a palace,  or  if  you  pleafe  all  of  them. 

Then  placing  a wire  that  communicates  with  the 
two  chains  of  the  battery,  fo  that  it  may  pafs  over  the 
board  and  the  furface  of  the  water,  upon  making  the 
cxplofton  the  water  will  become  agitated,  as  in  an 
earthquake,  and  the  board  moving  up  and  down,  will 
overturn  the  ftrudlures  it  fupports ; at  the  lame  time 
that  the  caufe  of  this  commotion  is  totally  concealed. 

This  experiment  likewife  was' invented  by  Dr  Prieft- 
ley,  and  when  well  executed,  cannot  fail  to  give  great 
furprife  as  well  as  entertainment. 
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RECREATION  XVII. 

The  eleflrical  kite.* 

TAKE  a large  thin  filk  handkerchief,  and  extend  it, 
by  fattening  the  four  corners  to  two  flight  ftrips  of  ce- 
dar. The  handkerchief  thus  prepared  and  accommo- 
dated with  a tail,  loop  and  firing,  will  rife  in  the  air 
as  a common  paper  .kite.  To  the  top  of  the  upright 
/tick  of  the  crols  is  to  be  fixed  a pretty  fharp-pointed 
wire,  fifing  a foot  or  more  above  the  wood.  To  the 
end  of  the  twine  next  the  hand  is  to  be  tied  a filk  rib- 
band, and  where  the  twine  and  filk  join,  a key  or  tin 
tube  may  be  fattened. 

This  kite  is  to  be  raifed  when  a thunder  guft  appears 
to  be  coming  on,  and  as  foon  as  the  thunder  clouds 
come  over  the  kite,  the  pointed  wire  will  draw  the  elec- 
tricity from  them,  and  the  kite,  with  all  the  twine,  will 
‘'be  electrified,  the  loofe  filaments  of  the  twine  will  (land 
out  every  way,  and  be  attracted  by  the  finger.  When 
the  rain  has  wetted  the  kite  and  twine,  fo  that  it  can 
conduCt  the  eleCtric  fire  freely,  it  will  ftream  out  plen- 
tifully from  the  key,  on  the  approach  of  a man’s  knuc- 
kle. At  this  key  a phial  may  be  charged,  and  from 
the  eleCtric  fire  thus  obtained,  fpirits  may  be  kindled, 
and  all  the  other  experiments  performed. 

The  greateft  quantity  of  electricity  that  was  ever 
brought  from  the  clouds  by  an  apparatus,  was  by  M. 
de  Romas,  of  Nerac,  in  the  South  of  France.  This 
gentleman  was  the  firft  who  made  ufe  of  a wire  inter- 
woven in  the  hempen  Cord  of  an  eleCtric  kite,  which 
was  feven  feet  and  a half  high,  and  three  feet  wide,  fo 
that  it  contained  18  fquare  feet  of  furface.  This  cord 
was  found  to  condu'Ct  the  electricity  of  the  clouds  more 
powerfully  than  a hempen  cord,  even  though  it  was 
wetted  ; and  being  terminated  by  a cord  of  dry  fil^ 
it  enabled  the  obferver  (by  a piroper  management  of 
his  apparatus)  to  make  whatever  experiments  he 
thought  proper,  without  danger. 

Vol.  II.  D 

* This  is  an  invention  of  Dr  Franklin. 
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By  the  help  of  this  kite,  on  the  7th  of  June,  1753, 
about  one  in  the  afternoon,  when  it  was  railed  5 50  feet 
from  the  ground,  and  had  taken  780  feet  of  firing, 
making  an  angle  of  near  45  degrees  with  the  horizon, 
he  drew  fparks  from  his  conduftor  three  inches  long, 
and  a quarter  of  an  inch  thick,  the  fnapping  of  which 
was  heard  200  paces.*  While  he  was  taking  thefe 
fparks,  he  felt  as  it  were,  a fort  of  cobweb  on  his  face, 
though  he  was  more  than  three  feet  from  the  firing  of 
the  kite : after  which  he  did  not  think  it  fafe  to  ftand 
fo  near,  and  called  aloud  to  all  the  company  to  retire, 
as  he  did  himfelf  about  two  feet. 

Thinking  himfelf  now  fecure  enough,  and  not  being 
incommoded  by  any  body  very  near  him,  he  took  no- 
tice of  what  pafied  among  the  clouds  that  were  imme- 
diately over  the  kite.  There  was  no  appearance  of 
lightning  there,  or  any  where  elle,  nor  fcarce  the  leaft: 
.noife  of  thunder,  and  no  rain  at  all.  There  was  a 
pretty  ftrong  wind  at  weft,  which  raifed  the  kite  at 
leaft  too  feet  higher  than  in  any  other  experiment. 
Calling  his  eyes  afterwards  on  the  tin  tube  faftened  to 
the  firing  of  the  kite,  and  about  three  feet  from  the 
ground  he  faw  three  draws,  one  of  which  was  about  a 
loot  long,  a fecond  four  or  five  inches,  and  the  third 
three  or  four  inches,  all  Handing  ere<ft,  and  perform- 
ing a circular  dance,  like  puppets,  under  the  tin  tube, 
without  touching  each  other. 

This  little  fpeftaclc,  writh  which  feveral  of  the  com- 
pany were  much  delighted,  lafted  about  a quarter  of 
an  hour  ; after  which  fome  drops  of  rain  falling,  he  a- 
gain  perceived  the  fenfation  of  the  cobweb  on  his  face, 
and  at  the  fame  time  heard  a continual  milling  noife, 
like  that  of  a fmall  forge  bellows.  This  was  a farther 
warning  of  the  increafe  of  eledlricity,  and  from  the 
fir  ft  inftant  M.  De  Romas  perceived  the  dancing 
draws,  he  thought  it  not  advifable  to  take  any  more 
. fparks,  even  with  all  his  precautions ; and  he  again  in- 
treated  the  company  to  retire  to  a Hill  greater  dillance. 

1m- 

* That  is,  being  the  half  way  between  the  horizon  ard  the 
jwint  dire&ly  over  the  fpedator's  head. 
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Immediately  after  this  came  on  the  lad  ad  of  tha 
entertainment,  which  M.  De  Romas  acknowledges 
made  him  tremble.  The  longed  draw  was  attraded 
by  the  tin  tube,  upon  which  there  followed  three  ex- 
plofions,  the  found  of  which  greatly  refembled  that  of 
thunder.  Some  of  the  company  compared  it  to  the 
explofion  of  rockets,  and  others  to  the  violent  cradling 
of  large  earthen  jars  againd  a pavement.  It  is  certain 
that  it  was  heard  into  the  heart  of  the  city,  notwith- 
danding  the  various  noifes  there. 

The  fire  that  was  feen  at  the  indant  of  the  explofion 
had  the  lhape  of  a fpindle,  eight  inches  long,  and  five 
lines  in  diameter.  Eut  the  mod  adonilhing  and  divert- 
ing circumdance  was  produced  by  the  draw,  which 
had  occafioned  the  explofion,  following  the  dring  of 
the  kite.  Some  of  the  company  faw  it  at  45  or  50  fa- 
thoms didance,  attraded  and  repelled  alternately,  with 
this  remarkable  circumdance,  that  every  time  it  was 
attrafled  by  the  dring,  flafhes  of  fire  were  feen,  and 
cracks  were  heard,  though  not  fo  loud  as  at  the  time 
of  the  former  explofion. 

It  is  remarkable,  that  from  the  time  of  the  explo- 
fion, to  the  end  of  the  experiment,  no  lightning  at  all 
was  feen,  and  fcarce  any  thunder  heard'  A fmell  of 
fulphur  was  perceived,  much  like  that  of  the  luminous 
electric  effluvia  iffuing  from  the  end  of  an  ele<drified 
bar  of  metal.  Round  the  dring  appeared  a luminous 
cylinder  of  light,  three  or  four  inches  diameter ; and 
as  this  was  in  the  day  time,  M.  de  Romas  did'  not 
quedion  but  that  if  it  had  been  in  the  night,  the  elec- 
tric atmofphere  would  have  appeared  to  be  four  or  five 
feet  in  diameter.  An  end  was  put  to  thefe  remarkable 
experiments,  by  the  wind’s  fliifting  to  the  ead,  and 
rain  mixed  with  hail,  coming  on  in  great  plenty.* 

D 2 As 

* The  quantity  of  elecftrie  matter  brought  by  this  kite  from  the 
clouds  at  another  tipie  is  really  aftonilhing.  Auguft  z6,  1756, 
■the  ftreani3  of  fire  ilfuing  from  it  were  obferved  to  be  an  inch' 
thick,  and  ten  feet  long.  Thefe  amazing  flalhes  of  lightning, 
whole  report  was  equal  to  that  of  a piflol,  and  whofe  effeift,  had 

any 
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As  the  foregoing  account  might  deter  feme  perfens 
from  attempting  this  very  entertaining  experiment,  es- 
pecially when  there  is  the  appearance  of  an  approach- 
ing thunder-ftorm,  we  lhall  here  add  an  apparatus,  in- 
vented by  Dr  Prieftley,  and  with  which  he  thinks  there 
can  be  no  great  danger  in  any  thunder-ftorm. 

Let  the  ftring  a of  a kite  (Plate  III.  Fig.  4.)  be 
wound  upon  a reel  b,  going  through  a flit  in  a flat 
board,  fattened  at  the  top  of  it ; by  which  more  or  lefs^ 
of  the  ftring  may  be  let  out  at  pleafure.  Let  the  reel 
be  fixed  to  the  top  of  a tin  or  copper  funnel  c,  and  from 
the  funnel  let  a metal  tod  </,  with  a large  knob,  be 
projedted,  to  Serve  as  a conductor.  This  funnel  and 
reel  muft  be  Supported  by  a ftaff  e;  the  upper  end  of 
which,  at  leaft,  muft  be  well  baked,  and  the  lower  end 
may  be  made  flrarp,  to  thruft  into  the  ground,  when 
the  kite  is  well  raifed. 

The  Safety  of  this  apparatus  depends  on  the  chain  f, 
faftened  to  the  ftaff  by  a hook  a little  below  the  funnel, 
and  dragging  on  the  ground  ; for  the  redundant  light- 
ning will  ftrike  from  the  funnel  to  the  chain,  and  l'o 
be  conduced  as  far  a$  is  defired,  without  touching  the 
perfon  who  holds  the  ftaff. 

Sparks  may  be  taken  from  the  conductor  of  this  ap- 
paratus with  all  Safety,  by  means  of  a Small  rod  of 
baked  wood^,  furnifhed  with  a Small  funnel  b,  a brai? 
rod  i,  and  a chain  k,  connected  with  it,  for  the  light- 
ning which  ftrikes  the  rod,  will  pafs  by  the  funnel  and 
the  chain,  without  touching  the  perfon  who  holds  the 
rod. 

RECREATIONS  IN  THE  DARK  CHAMBER. 

To  exhibit  a great  number  of  pleafwg  and  furprifing 
recreations  in  the  dark,  as  well  as  in  the  light,  is  the 
peculiar  property  of  eleftricity ; for  though  there  are 
many  beautiful  experiments  performed  in  die  came- 
ra 

any  of  them  firiuk  on  buildings  or  animal  bodic$s  would  perhaps 
have  been  equally  ddlruCtive  with  any  mentioned  in  hillory, 
were  fafely  conducted  by  the  cord  of  the  kits  to  a non-ekiilrie- 
body  placed  near  it. 
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Ta  obfcura,  it  is  Hill  by  the  aid  of  the  fun’s  rays,  or 
thofe  of  a candle  or  lamp  : whereas  the  ele&ric  ap- 
paratus contains  within  itfelf  thofe  particles  of  fire 
by  which  thefe  recreations  are  performed. 

RECREATION  XVIII. 

The  miraculous  luminaries . 

TO  perform  this  recreation  it  is  neceffary  to  be  pro- 
vided with  a quantity  of  the  following  phofphorus. 
Calcine  common  oyfter-fliells  by  burning  them  in  the 
fire  about  half  an  hour ; then  beat  them  into  powder, 
of  the  cleareft  of  which  take  three  parts^  and  of  flow- 
ers of  fulphur  one  part,  and  put  the  mixture  into 
a crucible  about  an  inch  and  a half  deep.  Let  it  burn 
in  a ftrong  open  fire  for  a full  hour ; when  cool,  turn 
it  out,  and  break  it  into  feveral  pieces,  and  taking  thofe 
pieces  into  a dark  place,  fcrape  off  the  brighteft  parts 
for  ufe,  which,  when  good,  will  be  a white  powder. 

Then  take  a circular  board  of  three  or  four  feet  dia- 
meter, on  the  center  of  which  draw  the  figure  of  the 
half  moon,  of  three  or  four  inches  diameter,  and  round 
it,  at  different  diftances,  draw  a number  of  ftars,  of 
different  magnitudes.  On  each  of  thefe  figures  fix  the 
phofphorus  juft  mentioned,  to  the  thicknefs  of  about 
a quarter  of  an  inch.  The  board  being  thus  prepared, 
you  muft  have  ready  a number  of  charged  jars  or  phials, 
and  by  difcharging  one  of  them,  at  the  diftance  of  a- 
bout  an  inch,  over  each  figure,  it  will  become  illumi- 
nated. The  light  of  the  crefcent  will  be  fo  ftrong  at 
firft,  that  you  may  diftinguifti  by  it  the  figures  on  the 
dial  of  a watch.  Round  the  board  let  there  be  placed 
a rim  or  hoop,  and  over  that,  at  a fufficient  diftance 
from  the  figures  draw  a curtain. 

The  board  thus  prepared  is  to  be  brought  into  the 
darkened  room,  and  placed,  by  hooks,  againft  the 
ceiling.  The  curtain  is  then  to  be  drawn  back,  and 
the  moon  and  ftars  will  then  appear  as  emerging  from 
behind  a cloud,  and  will  continue  to  fhine  for  half  an 
^ 3 hour: 
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hour : the  light,  however,  growing  continually  more 
faint. 

Previous  to  the  performing  the  following  recreation, 
it  will  be  neceffary  to  have  a globe  and  cufhion  placed 
on  the  middle  of  the  table,  which  mull  communicate, 
by  a firing  that  goes  through  the  partition,  with  the 
wheel  in  the  other  room. 

RECREATION  XIX. 

The  globular  firet. 

LET  the  room,  and  all  the  parts  of  the  apparatus,, 
be  made  very  dry,  and  let  the  globe  be  ftrongly  exci- 
ted, fo  that  the  eledlricity  may  be  very  vigorous;  the 
lire  will  then  be  feen  to  dart  from  the  culhion  toward  the 
wireof thecondudlor.  Somelimesthefe!ucidrays( which 
are  in  part  vifible  in  day -light)  will  make  the  circuit  of  half 
the  globe,  and  reach  the  wires;  and  they  will  frequent- 
ly come  in  a confiderable  number,  at  the  fame  time, 
from  different  parts  of  the  culhion,  and  reach  within 
an  inch  or  two  of  the  wires.  The  noife  attending  this 
beautiful  phenomenon  exactly  refembles  the  crackling 
of  bay  leaves  in  the  fire.  Thefe  lucid  arches  have  fre- 
quently radiant  points,  often  four  or  five  in  different 
parts  of  the  fame  arch.  Thefe  radiant  points  ate  in- 
tenfely  bright,  and  appear  very  beautiful.  It  is  pecu- 
liarly pleafing  to  obferve  the  circles  of  fire  rife  from 
thofe  parts  of  the  culhion,  where  the  amalgam  or 
moifture  has  been  put,  or  which  have  been  lately, 
fcraped.  Single  points  on  the  rubber  will  then  appear 
intenfely  bright,  and  for  a long  time  together  will 
feem  to  pour  out  continual  torrents  of  flame.  If  one 
part  of  the  rubber  be  preffed  clofer  than  another,  the 
circles  will  iflue  from  that  part  more  frequently  than 
from  any  other. 

When  the  conductor  is  taken  quite  away,  circles  of 
fire  will  appear  on  both  fides  the  rubber,  which  will 
fometimes  meet  and  complcatly  encircle  the  globe.  If 
in  that  ftate  a finger  be  brought  within  half  an  inch  of 
the  globe,  it  is  lure  to  be  Itruck  very  fmartly ; and 

there 
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there  will  often  be  a complete  arch  of  fire  from  it  to 
the  rubber,  though  it  be  almoft  quite  round  the  globe. 

If  all  the  air  be  exhaufted  from  the  globe,  the  elec- 
tricity will  be  found  to  aCt  wholly  within  it,  where  it 
will  appear  in  the  form  of  a cloud  or  flame  of  reddilh 
or  purple-coloured  light,  filling  the  whole  interior  fpace 
of  the  globe*. 


RECREATION  XX. 

The  luminous  Jho'wer. 

ON  the  plate  at  n,  Plate  II.  put  a number  of  feeds 
of  any  kind  ; or  grains  of  fand,  or  a quantity  of  brafs 
dull.  The  conductor  being  ftrongly  electrified,  thofe 
light  particles  will  be  attracted  and  repelled  by  the 
plate  o,  fufpended  from  the  conductor,  with  amazing 
rapidity,  fo  as  to  exhibit  a perfect  luminous  fhower. 

Another  method  of  reprefenting  luminous  rain,  is  by 
a fpunge  that  has  been  immerfed  in  water.  When  this 
fpunge  is  firil  hung  to  the  conductor,  the  water  will 
drop  from  it  very  Ilowly  ; but  when  it  is  electrified, 
the  drops  will  fall  very  fall,  and  will  appear  like  glo- 
bules of  fire,  illuminating  the  bafon  into  which,  they 
falL 


RECREATION  XXI. 

The  illuminated  vacuum. 

TAKE  a tall  receiver  that  is  very  dry,  and  through 
the  top  of  it  fix,  with  cement,  a wire,  not  very  acutely 
pointed.  Then  exhauft  the  receiver,  and  prefent  the 
knob  of  the  wire  to  the  conductor,  and  every  l'park  will 
pafs  through  the  vacuum,  in  a broad  ftieam  of  light, 
vifible  through  the  whole  length  of  the  receiver,  how 
tall  loever  it  be.  This  dream  often  divides  itfelf  into 
a variety  of  beautiful  rivulets,  which  are  continually 
changing  their  courfe,  uniting  and  dividing  again  in  a 

mod 

* When  this  recreation  is  fmifhed,  the  globe  and  rubber  muft 
be  taken  away,  that  they  may  not  incommode  the  apparatus  of 
the  following  experiments. 
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moflpleafing  manner.  If  a jarbedifcharged  through  this 
vacuum,  it  gives  the  appearance  of  a very  denfe  body  of 
fire,  darting  direftly  through  the  center  of  the  vacuum, 
without  ever  touching  the  fides  ; whereas,  when  a Tin- 
gle fpark  paffcs  through,  it  generally  goes  more  or  lefs 
to  the  fide,  and  a finger  put  to  the  outfide  of  the  glafs, 
will  draw  it  wherever  a perfon  pleafe.  If  the  veffel  be 
grafped  by  both  hands,  every  i'park  is  felt,  like  the 
puliation  of  a large  artery,  and  all  the  fire  makes  to- 
wards the  hands.  This  puliation  is  felt  at  fome  dis- 
tance from  the  receiver,  and  a light  is  feen  between 
the  hands  and  the  glafs. 

All  this  while  the  pointed  wire  is  fuppofed  to  be  e^ 
ledtrified  positively ; if  it  be  eledlrified  negatively  the 
appearance  is  remarkably  different.  Inftead  of  ftreams 
of  fire,  nothing  is  feen  but  one  uniform  luminous  ap- 
pearance, like  a white  cloud,  or  the  milky  way  in  a 
clear  flar  light  night.  It  feldom  reaches  the  whole 
length  of  the  veffel,  but  generally  appears  only  at  the 
end  of  the  wire,  like  a lucid  ball. 

If  in  the  neck  of  a tall  receiver  a fmall  phial  be  in- 
ferted,  fo  that  the  external  furface  of  the  glafs  may  be 
expofed  to  the  vacuum,  it  will  produce  a very  beauti- 
ful appearance.  The  phial  muft  be  coated  on  the  in- 
fide,  and  while  it  is  charging,  at  every  fpark  taken 
from  the  condudtor  into  the  infide,  a fiafh  of  light  is 
feen  to  dart,  at  die  fame  time  from  every  part  of  the 
external  furface  of  the  phial,  fo  as  to  quite  fill  the  recei- 
ver. Upon  making  die  difcharge,  the  light  is  feen  to 
return  in  a much  clofer  body,  the  whole  coming  out 
at  once. 


RECREATION  XXII. 

7 he  luminous  cylinder* . 

PROVIDE  a glafs  cylinder  three  feet  long  and  three' 
•inches  diameter  : near  the  bottom  of  it  fix  a brafs  platey 
and  have  another  brafs  plate  fo  contrived  that  you  may 

let 


This  is  an  invention  of  Dr  Watfon. 
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let  it  down  the  cylinder,  and  bring  it  as  near  the  firft 
plate  as  you  defire.  Let  this  cylinder  be  exhaufted 
and  infulated,  and  when  the  upper  part  is  electrified, 
the  eleftric  matter  will  pafs  from  one  plate  to  the  other, 
when  they  are  at  the  greateft  diltance  from  each  other 
the  cylinder  will  admit.  The  brafs  plate  at  the  bot- 
tom of  the  cylinder  will  moreover  be  as  ftrongly  elec- 
trified, as  if  it  was  connected  by  a wire  with  the  prime 
conductor. 

The  electric  matte;  in  its  pafiage  through  this  vacu- 
um is  faid  to  produce  a delightful  fpedtacle  ; not  ma- 
king, as  in  the  open  air,  fmall  brufhes  or  pencils  of 
rays,  an  inch  or  two  in  length,  but  corufcations  of  the 
whole  length  of  the  tube,  and  of  a bright  filver  hue. 
Thefe  do  not  immediately  diverge  as  in  the  open  air, 
but  frequently  form  a bale  that  is  apparently  flat,  di* 
viding  themfelves  into  lefs  and  lefs  ramifications,  and 
very  much  refembie  the  mo  ft  lively  corufcations  of  the 
aurora  borealis. 

RECREATION  XXIII. 

T hi  magical  conjldlatians. 

AS  the  moon  and  ftars  in  the  zenith  will  become 
dull  during  the  time  of  performing  the  preceding  re- 
creations, it  will  be  proper  to  draw-the  curtain  gently 
before  them,  that  it  may  feem  as  if  a cloud  came  flow- 
ly  over  them  ; and  then  the  operator  may,  by  his  ma- 
gical power,  light  up  other  conflellations.  In  order 
to  which,  he  mull  provide  a large  board,  on  which  let 
him  mark  the  liars  that  are  in  two  or  more  conflella- 
tions, which  are  contiguous  and  vifible  in  the  northern 
hemifpherc,  as  Taurus,  Gemini,  & c. 

To  reprefent  thefe  ftars,  let  there  be  a hole  on  each 
fide  of  the  fpot  that  is  marked  for  a liar,  about  a quar- 
ter of  an  inch  diftant  from  each  other,  and  let  the  ex- 
tremities of  two  wires,  neatly  rounded,  come  through 
thefe  holes,  and  be  brought  near  together,  exactly  over 
the  mark-  Thefe  wires  Ihould  be  of  different  ftzes, 

that 
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that  they  may  the  better  reprelent  the  different  mag- 
nitudes of  the  ftars.  & 

The  other  ends  of  the  wires  muft  be  fo  difpofed,  that 
they  may  all  receive  a fpark  from  the  conductor  at  the 
fame  time,  and  the  ftars  will  then  be  all  luminous  at 
the  lame  inftant.  Thefe  ftars  are  not  evanefcent,  like 
thofe  made  by  the  phofphorus,  but  will  continue  with 
equal  fplendor  as  long  as  the  motion  of  the  wheel  is 
continued.  After  the  fame  manner  any  cypher,  op 
the  outlines  of  a drawing  may  be  exhibited. 

RECREATION  XXIV. 

The  luminous  charaflers* . 

PROVIDE  a board  about  four  inches  wide,  as  AB, 
(Plate  IV.  Fig.  i.)  and  of  what  length  you  pleafe.' 
On  this  board  place  ten  or  twelve  rows  of  tin-foil,  at 
about  half  an  inch  diftance  from  each  other,  and  that 
all  communicate  together.  From  thefe  lines  are  to  be 
cut  out  the  characters  you  intend  to  reprefent ; obfer- 
ving  that  the  ends  cf  the  tin-foil  where  it  is  cut,  fliould 
not  be  ftrait,  but  pointed  as  in  the  figure. 

At  the  beginning  of  the  tin  foil  there  muft  be  a brafs 
knob  C,  which  being  brought'  to  the  conductor,  re- 
ceives the  electricity  and  conveys  it  to  the  tin-foil,  over 
which  it  would  run  imperceptibly,  were  there  no  breaks 
in  the  lines,  but  being  there  interrupted,  it  jumps  from 
one  point  to  the  other,  making  at  the  fame  time  a lu- 
cid lpot,  by  which  the  characters  are  formed,  and  will 
continue  as  long  as  the  wheel  is  in  motion.  If  at  the 
fame  time  the  knob  is  applied  to  the  conductor,  the  o- 
perator  place  his  finger  againft  the  other  end  of  the 
uppermoft  line  of  the  tin-foil,  and  draw  it  fiowly  down,, 
over  the  ends  of  the  other  lines,  it  will  feem  as  if  the 
characters  wrerc  formed  by  the  motion  of  his  hand. 

This  experiment  may  be  made  by  the  difeharge  of 
a jar  or  phial,  but  it  will  then  be  of  a ihort  continuance. 

By 

* This  is  an  invention  of  Mr  Henly,  the  author  of  the  gradua- 
ted electrometer  deferibed  in  tf  e app  ratus. 
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By*  this  method  alfo  the  conflellations,  or  the  outlines 
-of  a drawing,  &c-  may  be  reprefented. 

RECREATION  XXV. 

Prifmatic  illumination* . 

TAKE  a glafs  vefiel  about  a foot  long  and  eight 
inches  diameter,  open  at  both  ends ; and  let  one  of  its 
ends  be  clofcd  by  a brafs  ferule*  which  is  to  conflitute 
one  of  the  centers  on  which  it  is  to  turn:  the  other  end 
mud  be  clofed  with  a metal  plate : In  the  center  of 
the  plate  let*  there  be  a fquare  (lem,  w hich  is  to  be  ap- 
plied to  the  arbor  of  a lathe,  by  which  the  globe  is  to 
he  turned  round.  On  one  fide  of  this  lad  plate  mud 
be  fixed  a cork,  by  means  of  which  the  glais  is  fcrew- 
ed  upon  the  air-pump. 

Upon  rarefying  the  air  within  the  glafs  about  500 
times,  and  afterwards  turning  the  glafs  in  the  lathe 
•-and  rubbing  in  at  the  fame  time  with  the  hand,  a con- 
fiderable  quantity  of  lambent  flame,  variegated  wittfi 
all  tire  colours  of  the  rainbow',  will  appear  within  the 
.glafs  under  the  hand.  This  light  is  perpetually  chan- 
ging colour  under  the  hand,  but  in  every  other  re- 
fped  it  is  pretty  deady. 

When  a little  air  is  let  into  the  glafs,  the  light  ap- 
pears more  vivid,  and  in  greater  quantity,  but  is  not 
fo  deady,  for  it  will  frequently  break  out  in  a kind  of 
corufcation,  like  lightning,  and  fly  all  over  the  inte- 
rior part  of  the  glafs.  When  a little  more  air  is  let  in 
the  flafliing  is  continual,  and  dreams  of  bluilh  light 
Teem  to  iffue  from  under  the  hand,  within  the  glafs,  in 
a thoufand  forms,  with  great  rapidity,  and  appear  like 
a cafcade  of  fire.  Sometimes  it  is  feen  to  Ihoot  out  in- 
to the  form  of  trees,  mofs,  &c. 

When  more  air  is  let  in,  the  quantity  of  light  is  di- 
minifhed,  and  the  dreams  that  compofe  the  flaflies 
narrow'er.  The  glafs  now  requires  greater  velocity 
and  harder  fridion.  Thefe  circumfiances  will  increafc 

as 

This  experiment  was  made  by  Mr  Smcaton,  the  inventor  of 
die  new  air-pump. 
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as  dill  more  air  is  let  in,  To  that  by  the  time  the  glali 
is  one-third  full  of  air,  the  corufcations  quite  vanifli, 
and  a much  fmaller  quantity  of  light  appears  partly 
within,  and  partly  without  the  glafs.  When  all  the 
air  is  let  in,  the  light  appears  wholly  without  the  glafs 
and  much  lefs  in  quantity  than  when  the  glafs  is  only 
in  part  exhaufted. 

RECREATION-  XXVI. 

The  aurora  borealis*. 

MAKE  a Torlicellian  vacuum  in  a glafs  tube,  aboflt 
ttiree  feet  long,  and  feal  it  hermetically.f : it  will  then 
be  always  ready  for  ufc.  Lfct  one  end  of  this  tube  be 
held  in  the  hand,  and  the  other  applied  ro  the  conduc- 
tor, and  immediately  the  whole  tube  will  be  illumina- 
ted from  end  to  end  : and  when  taken  from  the  con- 
duftor  will  continue  luminous,  without  interruption, 
for  a confiderable  time,  very- often  above  a quaKer  of 
an  hour.  If  after  this,  it  be  drawm  through  the  hand 
either  way,  the  light  will  be  uncommonly  intenfe,  and 
without  the  lead  interruption,  from  one  hand  to  the 
other,  even  to  its  whole  length.  After  this  operation, 
which  difeharges  it  in  a great  meafure,  it  will  dill  flalh 
at  intervals,  though  it  be  held  only  at  one  extremity, 
and  quite  dill ; but  if  it  be  grafped  by  the  other  hand 
at  the  fame  time,  in  a different  place,  drorg  dallies  of 
light  will  hardly  ever  fail  to  dart  from  one  end  to  the 
other ; and  this  will  continue  24  hours,  and  perhaps 
much  longei';  without  frefh  excitation.  Small  and 
long  glafs  tubes  exhauded  of  air,  and  bent  in  many 
irregular  crooks  and  angles,  will  when  properly  elec- 
trified, beautifully  reprefent  flalhes  bf  lightning. 

RECREATION 

• This  is  one  of  the  inventions  of  that  great  benefactor  to  this 
fcience,  Mr  Canton. 

f The  Torricellian  vacuum  is  made  by  filling  a tube  with  pure 
mercury,  and  then  inverting  it,  in  the  fame  manner  as  ir.  making 
a barometer;  for  as  the  mercury  runs  out,  all  the  fpaCe  above  will  be 
a true  vacuum.  A glafs  is  hermetically  fealed  by  holding  theerid 
of  it  in  the  flame  of  a candle,  till  it  is  ready  to  melt,  and  then 
twilling  it  together  with  a pair  of  pincers. 
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RECREATION  XXVII. 

The  circulating  lamps. 

AFTER  keeping  the  company  thus  long  in  the 
'dark,  it  will  be  proper  to  illuminate  the  room  before 
you  difmifs  them.  In  order  to  which  introduce  the 
circulating  wheel  mentioned  in  the  9th  Recreation. 
To  the  upper  axis  of  which  let  there  be  fixed  a num- 
ber of  radii,  made  of  baked  wood,  at  the  end  of  each 
of  which  mufi  hang  a fmall  globular  lamp,  filled  with 
fpirits  ; and  let  that  of  each  lamp  be  tinged  with  a dif- 
ferent colour.  The  wheel,  having  previoufiy  acquired 
: its  greateft  velocity,  is  to  be  placed  on  the  table,  and 
a chain,  depending  from  the  branch,  is  to  dip  into 
each  lamp  as  it  paffes  by  ; fo  that  all  of  them  will  be- 
come illuminated  in  a very  Ihort  time.  Thefe  lamps 
will  not  only  enlighten  the  room,  but  by  their  varie- 
gated colours,  and  continual  revolution,  afford  a very 
pleafing  phenomenon. 


Vol.  II. 
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MAGNETISM. 


DEFINITIONS. 

T TV/T  TISM  is  the  fcience  that  explains  the 

XV JL  feveral  properties  of  the  attractive  and  re- 
pellent powers  in  the  magnet  or  loadftone. 

2.  The  magnet  is  a rich,  heavy,  iron  ore  of  a hard 
fubftance,  a dufky  grey  colotlr,  with  fome  mixture  of 
a reddifh  brown,  and  fpaikling  when  broke. 

3.  The  magnetic  virtue  is  called  the  third  fpecies  of 
attraction  ; gravity  being  the  firft,  and  electricity  the 
fecond. 

4.  The  two  ends  of  a magnet,  when  it  is  properly 
formed,  are  called  its  poles ; and  when  it  is  placed  on 
a pivot,  in  juft  equilibrium,  one  end  will  turn  toward 
the  north,  and  is  called  its  north  pole,  and  the  other 
end  the  fouth  pole*. 

5.  When  the  two  poles  of  a magnet  are  furrounded 
with  plates  of  fteel,  it  is  faid  to  be  armed. 

6.  If  the  end  of  a fmall  iron  bar  be  rubbed  againft 
one  of  the  poles  of  a magnet,  it  is  faid  to  be  touched, 
and  is  then  called  an  artificial  magnet. 

7.  If  fuch  a magnet  be  fupported  on  a pivot,  it  is 
called  a magnetic  needle  ; one  end  of  it  turning  toward 
the  north,  and  the  other  toward  the  fouth. 

8.  The  difference  between  the  pofition  of  the  needle, 
and  the  exaCt  points  of  north  and  l'outh,  is  called  its 
declination. 

9.  A needle  which  is  touched  will  incline  toward 
the  earth,  and  that  is  called  its  inclination  or  dipping. 

APHORISMS. 

X.  The  magnetic  attraction  is  produced  by  effluvia 

emitted 

♦ The  poles  of  a magnet  are  found  by  holding  a very  fine  fhort 
needle  over  it ; for  where  the  poles  are,  the  needle  will  Hand  up- 
right, but  nowhere  clfe.  The  exterior  parts  are  then  to  be  filed 
or  ground  off,  and  the  two  extremities  which  contain  the  poles, 
to  be  made  quite  fmooth  . 
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emitted  by  the  magnet,  and  pafling  from  one  pole  to 
the  other*. 

2.  One  pole  of  a magnet  will  attract  iron,  and  the 
other  repel  it,  but  no  other  bodyf. 

Themagnetattradlsiron  as  well  in  vacuo,  as  in  theair. 

4.  The  magnetic  attraction  will  be  continued  through 
feveral  pieces  of  iron  placed  Contiguous  to  each  other. 

5.  The  magnetic  effluvia  pervades  all  bodies. 

6.  The  magnetic  attraction  extends  to  a confidera- 
ble  dillancej. 

7.  The  north  pole  of  one  magnet  will  attract  the 
fouth  pole  of  another  : and  the  limilar  poles  will  repel 
each  other$. 

E 2 8.  The 

* The  tlireCHon  of  the  magnetic  effluvia  is  (town  by  the  follow- 
ing experiment.  JLet  A B,  C 0,  (Plate  VI.  I'ig.  l.)  be  the  poles 
of  si  magnet.  Round  every  lide  lightly  firew  Reel  filings,  on  a 
ihcct  oi  white  paper;  the  particles  of  the  filings  will  be  fo  affec- 
ted by  the  effluvia  of  the  Rone,  as  to  (how  the  courfe  they  take 
every  way.  In  the  middle  of  each  pole,  between  AB  and  CD, 
they  appear  to  proceed  in  lines  nearly  firaight ; toward  the  ends 
they  are  more  and  more  curved,  till  at  lafi  the  lines  from  both 
fides,  coinciding  with  each  other,  form  numberlefs  curves  round 
the  Rone,  which  are  nearly  of  a circular  figure,  as  in  the  plate. 
This  experiment  feems  to  (hew  that  the  magnetic  effluvia  iffuing 
from  one  pole,  circulates  to  the  other. 

f The  property  of  the  magnet  to  attraCt  iron  has  been  known 
many  ages:  but  thofe  of  its  polar  direction,  and  of  its  communica- 
ting that  property  to  iroti,  was  not  difeovered  till  the  14th  century. 

t The  learned  Mulchenbroek  made  a number  of  experiments, 
with  great  care  and  affiduity,  to  determine  the  extent  and  progrefs 
of  the  magnetic  attraction,  but  was  never  able  to  difeover  any  re- 
gular proportion  between  the  force  and  diflance  ; but  merely  that 
the  force  increafcd  as  the  iron  approached  the  magnet.  Nor  does 
there  feem  to  be  any  profpeCt  of  cflablifliing  the  proportion  of  at- 
traction to  the  difiance,  till  a method  is  found,  if  it  can  be  found, 
of  feparating  the  attracting  from  the  repelling  parts.  A needle 
has  been  known  to  be  attracted  by  an  iron  bar  at  the  diitance  of 
eight  or  ten  feet. 

§ If  a magnet  be  gently  cut  through  the  middle  of  its  axis, 
each  piece  becomes  a complete  magnet ; for  the  parts  that  were 
contiguous  become  poles,  and  even  oppofite  poles.  So  that  the 
end  of  each  piece  may  become  a north  or  fouth  pole  according  as 
the  fcCtion  is  made  ncarefi  to  the  north  or  fouth  pole  of  the  large 
magnet.  Upon  cutting  a magnet  longitudinally,  there  will  be  four 
poles,  in  the  Rime  pofition  as  before  the  cutting.  Sometimes  a 

Rrong 
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8.  The  end  of  a needle  touched  by  the  north  pole  of 
a magnet  will  turn  fouth,  and  that  touched  by  the 
l'outh  pole  will  turn  north. 

9.  The  declination  of  the  magnetic  needle  is  diffe- 
rent in  different  parts  of  the  earth,  and  in  the  fame 
part  at  different  times*. 

ro.  The  inclination  of  the  needle  is  not  always  the 
fame  in  different  places,  nor  in  the  fame  place  at  diffe- 
rent timesf . 

1 1.  The  ftrength  of  natural  magnets  differs  in  thofe 
of  different  magnitudes,  but  not  in  proportion  to  their 
magnitudes^. 

12.  The  ftrength  of  a natural  magnet  is  confider- 
ably  increafed  by  its  being  armed$. 

13.  Iron 

flrong  (Iroke  with  a hammer  will  bring  all  the  magnetic  power 
from  one  end  of  a needle  to  the  other;  fometimes  make  it  more 
flrong  where  it  was  before,  and  at  other  times  totally  deflroy  it. 

* The  declination  of  the  needle  at  London,  in  the  year  1 .580, 
was  ri  degrees  15  minutes  eaft.  In  the  year  1657,  there  was  no 
declination,  that  is,  the  needle  flood  exaftly  north  and  fouth.  At 
prefent,  the  declination  is  more  than  21  degrees  weftward. 

f The  inclination  of  the  needle  when  it  was  firft  obferved,  in 
the  year  1576,  was  found  to  be  71  degrees  JO  minutes  : at  pre- 
fent  it  is  between  74  and  75  degrees. 

To  prevent  the  dipping  of  the  needle  in  the  common  compafs, 
the  end  that  is  not  touched  is  made  fomething  heavier,  by  which 
it  is  kept  in  equilibrio.  Under  the  equator  the  needle  has  r.o  in- 
clination, being  equally  attracted  by  the  two  poles  of  the  earth. 

| The  final! eft  magnets  have  generally  the  greateft  power,  in 
proportion  to  their  bulk.  A large  magnet  will  feldom  take  up 
more  than  three  or  four  times  its  own  weight ; whereas  a lir.all 
one  will  frequently  take  up  more  than  ten  times  its  weight.  A 
magnet  that  weighs  fcarce  three  grains,  and  that  a gentleman 
wears  in  his  ring,  will  take  up  746  grains,  or  250  times  its  own 
weight.  A magnetic  bar  made  by  Mr  Canton,  according  to  the 
method  we  {hall  hereafter  deferibe,  and  that  weighed  10  ounces 
12  pennyweights,  took  up  fomething  more  than  79  ounces; 
and  a fiat  femicircnlar  iteel  magnet  that  weighed  an  ounce  and  1 j 
pennyweights,  lifted  an  iron  wedge  of  90  ounces. 

§ There  are  various  ways  of  arming  magnets;  the  moft  eligible 
feems  to  be  that  of  placing  two  pieces  of  ft(  el  againft  the  two  poles, 
fo  that  they  may  come  down  below  the  bottom  of  the  ftonc,  and 
binding  them  on  with  one  or  more  pieces  of  hrafs;  the  two  ends 
of  the  fteel  pieces  then  become  the  poles  of  the  magnet,  f o de- 
termine the  quantity  offletl  to  he  applied,  try  the  magnet  with 

fcvcral 
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1 3.  Iron  acquires  a magnetic  power  by  being  con- 
tinually rubbed  in  the  fame  direction*. 

14.  Iron  bars  become  magnetic  by^ftanding  a long 
time  nearly  upright-)-. 

15.  The  magnetic  virtue  may  be  communicated  by 
electricity:):. 

16.  A llrong  blow  at  the  end  of  a magnetic  bar  will 
give  it  a magnetic  power$. 

1 7.  Fire  totally  deftroys  the  power  of  magnets,  as 
well  natural  as  artificial. 

E 3 3 METHOD 


feveral  fled  bars,  and  the  greateft  weight  it  takes  up,  with  a bar 
on,  is  to  be  the  weight  of  its  armour. 

Though  an  armed  magnet  have  a great  degree  of  force,  it  may 
be  ealily  counteracted.  If  an  oblong  piece  of  iron  be  1'ufpand.ed 
by  one  of  its  poles,  and  the  pole  of  a different  denomination  of  a 
weaker  and  unarmed  magnet  be  placed  under  the  iron,  it  will 
quit  the  fird  magnet  and  adhere  to  the  other.  In  like  manner 
when  a needle  hangs  by  its  point  to  a magnet,  if  a common  bar 
of  iron  be  applied  to  the  head  of  the  needle,  it  will  dircCtly  quit 
the  magnet  and  adhere  to  the  bar  : but  if  it  hang  by  its  head  to 
the  magnet,  neither  the  iron,  nor  a weak  magnet,  will  diluigagc 
it.  Though  the  pole  of  an  armed  magnet  have  great  power,  yet 
ff  an  iron  bar  of  great  length  be  placed  under  it,  the  magnet  will 
not  appear  to  have  any  force  whatever.  - 

If  a magnet, ..by  lying  a long  time  unufed,  have  loft  part  of  its 
power,  it  may  fonietime?  be  recovered.  An  armed  maguet.  that 
weighed  14  ounces  and  a half,  .and  would  take  up  16  times  its 
own  weight,  by  lying  by  fome  years  loft  one-fourth  part  of  its 
power.  But  as  much  weight  being  -applied  to  it,  as  it  would  then 
take  up,  and  being  fullered  to  bang  to  it  fume  weeks,  it  would 
then  take  up  an  additional  quantity  ; and  the  quantity  being- 
continually  increafcd,  at  different  periods,  for  the  fpace'of  two 
years,  it  would  then  take  up  more  than  20  pounds  ; whereas  be- 
fore its  virtue  was  impaired,  it  would  not  take  up  1 5. 

• From  hence  files,  augurs,  and  fuch. like  tools,  have  always 
fome  magnetic  power.  1 

+ Therefore  ppkers,  tongs,  and  other  irons,-  that  always-  ftand. 
with  the  fame  end  downward,  are  conftantly  magnetic ; and  the 
continual  fritftion  they  receive,  in  keeping  them  clean,  contributes 
much  to  this.  Some  bars  acquire  feveral  magnetic  poles  alter- 
nately North,  and  South.  r ’ 

} When  the  electric  lhock.is  very  ftrong  it  will  give  a polarity 
to  needles  ; and  fometimes  it  will  reverfe  their  poles.  ‘ 

_ §.J.f  fuch  a bar  or  a pair  of  pincers,  be  ftruck  har’d,  or  thrown- 
torcibly  agatnft  a ftone  floor,  they  will  manifefUy  attraft  a fmall 
needle  that  floats  upon  the  iuifaee  of  the  water  in  a glafs. 
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METHOD  OF  MAKING  ARTIFICIAL  MAGNETS*. 

PROCURE  a dozen  bars;  fix  of  foft  ftcel,  each 
three  inches  long,  one  quarter  of  an  inch  broad,  and 
one  twentieth  of  an  inch  thick,  with  two  pieces  of  iron, 
each  half  the  length  of  one  of  the  bars,  but  of  the  fame 
breadth  and  thicknefs ; and  fix  of  hard  fieel,  each  five 
inches  and  a half  long,  half  an  inch  broad,  and  three 
twentieths  of  an  inch  thick,  with  two  pieces  of  iron  of 
one  half  the  length,  hut  the  fame  breadth  and  thick- 
nefs as  one  of  the  hard  bars;  and  let  all  the  bais  be 
marked  with  a line  quite  round  them  at  one  end. 

Then  take  an  iron  poker  and  tongs  (PI.  V.  Fig.  i.) 
the  larger  they  are  and  the  longer  they  have  been  ufed, 
the  better  ; and  fixing  the  poker  upright  between  the 
knees,  hold  to  it  near  the  top,  one  of  the  foft  bars, 
having  its  marked  end  downward,  by  a piece  of  few- 
ing  fijk,  which  mull  be  pulled  tight  with  the  left  hand, 
that  the  bar  may  not  Aide ; then  grafping  the  tongs 
with  the  right  hand,  a little  below  the  middle,  and 
holding  them  nearly  in  a vertical  pofition,  let  the  bar 
be  ftroked,  by  the  lower  end,  from  the  bottom  to  the 
top,  about  ten  times  on  each  fide,  which  will  give  it 
a magnetic  power  fufficient  to  lift  a l'mall  key  at  the 
marked  end  ; whicli  end,  if  the  bar  was  fufpended  on 
a point,  would  turn  toward  the  noith,  an.d  is  therefore 
called  the  north  pole,  and  the  unmarked  end  is,  for 
the  fame  reafon  called  the  fouth  pole  of  the  bar. 

Four  of  the  foft  bars  being  impregnated  after 
this  manner,  lay  the  other  two  (Fig.  2.)  parallel  to 
each  other,  at  the  difiance  of  about  a quarter  of  an 
inch,  between  the  twd>  pieces  of  iron  belonging  to  them, 
a north  and  a fouth  pole  againft  each  piece  of  iron  : 
then  take  two  of  the  four  bars  already  made  mgnetical, 
and  place  them  together  fo  as  to  make  a double  bar  in 
thicknefs,  the  north  pole  of  one  even- with  the  fouth 

pole 

* There  are  various  methods  of  making  theft-  magnets:  th  s 
method  i - taken  from  the  4 7 tia  volume  of  tlte  Philofophical  Tranl- 
aCtions,  and  was  invented  by  the  late  Mr  Canton ; to  whom  the 
learned  world  is  indebted  for  many  ufeful  diicovcries  and  improve-* 

jnoatt  in  m.ignctitni,  as  weii  as  elc&ricity. 
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pole  of  the  other ; and  the  remaining  two  being  put 
to  thefe  in  fuch  a manner  as  to  have  two  north  and 
two  fouth  poles  together,  feparate  the  north  from  the 
fouth  poles  at  one  end,  by  a large  pin,  and  place  them 
perpendicularly  with  that  end  downward,  on  the 
middle  of  one  of  the  parallel  bars,  the  two  north  poles 
towards  its  fouth,  and  the  two  fouth  poles  towards  its 
north  end : Aide  them  backward  and  forward,  three 
or  four  times,  the  whole  length  of  the  bar ; and  re: 
moving  them  from  the  middle  of  this,  place  them  on 
the  middle  of  the  other  bar  as  before  directed,  and  go 
over  that  in  the  fame  manner : then  turn  both  the  bars 
the  other  fide  upwards,  and  repeat  the  former  opera- 
tion : this  being  done,  take  the  two  from  between  the 
pieces  of  iron,  and  placing  the  outermoft  of  the  touch- 
ing bars  in  their  room,  let  the  other  two  be  theouter- 
moll  of  the  four  to  touch  ihele  with : and  this  procefs 
being  repeated  till  each  pair  of  bars  have  been  touched 
three  or  four  times  over  which  will  give  them  a conli- 
derable.  magnetic  power,  but  the  half  dozen  together 
alter  the  manner  of  the  four.  Fig.  3,  and  touch  with 
them  two  pair  of  hard  bars,  placed  between  their 
irons,  at  the  diftance  of  about  half  an  inch  from  each 
other  ; then  lay  the  loft  bars  afide,  and  with  the  four 
hard  ones  let  the  other  two  be  impregnated,  Fig.  4, 
holding  the  touching  bars  apart,  at  the  lower  end, 
near  two  tenths  of  an  inch,  to  which  diftance  let  them 
be  feparated,  after  they  are  fet  on  the  parallel  bar,  and 
brought  together  again  before  they  are  taken  off. 

This  being  obferved,  proceed  according  to  the  me- 
thod dclcribed  above  till  each  pair  has  been  touched 
two  or  three  times  over.  But  as  this  vertical  way  of 
touching  a bar  will  not  give  it  quite  fo  much  of  the 
magnetic  virtue  as  it  will  receive,  let  each  pair  be  now 
touched  once  or  twice  over,  in  their  parallel  pofition 
between  the  irons.  Fig.  5,  writh  two  of  the  bars  held, 
horizontally,  or  nearly  fo ; by  drawing  at  the  fame 
time  the  north  of  one  from  the  middle  over  the  fouth 
end,  and  the  fouth  of  the  other  from  the  middle  over 
the  north  end  of  a parallel  bar : then  bringing  them 
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to  the  middle  again,  without  touching  the  parallel  bar, 
give  three  or  four  of  thefe  horizontal  ftroke9  to  each 
lide.  The  horizontal,  touch  after  the  vertical,  will 
make  the  bars  as  llrong  as  they  can  poflibly  be  made  : 
as  appears  by  their  notreceiving  anyadditional  llrength, 
when  the  vertical  touch  is  given  by  a great  number, 
and  the  horizontal,  by  bars  of  a fuperior  magnetic 
power.  This  whole  procefs  may  be  gone  through  in 
about  half  an  hour:  and  each -of  the  large  bars,  if  well 
hardened,  maybe  made  to  lift  zS  troy  ounces ; and 
fometimes  more.  And  when  thefe  bars  are  thus  im- 
pregnated, they  will  give  to  an  hard  bar  of  the  fame 
lize,  its  full  virtue  in  lels  than  two  minutes;  and  there- 
fore will  anfwer  all  the  purpofes  of  magnctifm  in  navi- 
gation and  experimental  philofophy,  much  better  than 
the  loadllone,  which  is  well  known  not  to  have  fuffi* 
cient  power  to  impregnate  hard  bars.  The  half  dozen 
being  put  into  a cafe.  Fig.  6,  in  fuch  manner,  as  that 
two  poles  of  the  lame  denomination  may  not  be  toge- 
ther, and  their  irons  with  them  as  one  bar,  they  will 
retain  the  virtue  they,  have  received.  But  if  their 
power  lhould,  by  making  experiments,  be  ever  fo  far 
impaired,  it  may  be  reftored  without  any  foreign  affilr 
tance  in  a few  minutes.  And  if,  out  of  curiolity,  a 
much  larger  fet  of  bars  fhould  be  required,  thefe  will 
communicate  to  them  a fufhcient  power  to  proceed 
with,  and  they  may  in  a lhort  time,  by  the  fame  me- 
thod, be  brought  to  their  full,  ftrength.  . 

THE  MAGNETIC  PERSPECTIVE  GLASS. 

PROVIDE  an  ivory  tube,  about  two  inches  and  a 
halt' long,  and  of  the  foim  exprefled  in  plate  VI.  Fig, 
2.  The  fides  of  this  tube  mull  be  thin  enough  to  ad- 
mit a confiderable  quantity  of  light.  It  is  to  open  at 
one  end  with  a fcrew  : at  that  end  there  mull  be  placed 
an  eye  glafs  A,  Fig.  3,  of  about  two  inches  focus  and 
at  the  other  end,  any  glafs  you  pleale. 

Have  a fmall  magnetic  needle,  like  that  placed  on 
a com  pals.  It  mull  be  llrongly  touched,  and  fo  pla. 
ced  at  the  bottom  of  the  tube  that  it  maj-.turn  freely 

round. 
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round.  It  is  to  be  fixed  on  the  center  of  a fmall  ivory 
circle  C,  of  the  thicknefs  of  a counter,  which  is  placed  ou 
the  objedt-glafs  D,  and  painted  black  on  the  iide  next  it. 
This  circle  muft  be  kept  fall  by  a circular  rim  of  pafte- 
board  that  the  needle  may  not  rife  off  its  pivot,  after  the 
fame  manner  as  is  in  the  compafs.  This  tube  will  thus 
become  a compafs  fufficiently  tranfparent  to  fhowthe  mo- 
tions of  the  needle.  The  eye-glafs  ferves  more  clearly 
to  diftinguifh  the  direction  of  the  needle  ; and  the  glafs 
at  the  other  end,  merely  to  give  the  tube  the  appear- 
ance of  a common  perfpedtive. 

It  will  appear  by  aphorifm  8,  that  the  needle  in  this 
tube,  when  placed  over,  and  at  a fmall  diftance  from, 
a magnet,  or  any  machine  in  which  it  is  contained, 
will  neceffarily  place  itfelf  in  a pofition  direfted  by  that 
magnet,  and  confequently  fhow  where  the  north  and 
fouth  pole  of  it  is  placed.  The  north  end  of  the  needle 
conftantly  pointing  to  the  fouth  end  of  the  magnet. 

This  effedt  will  take  place  though  the  magnet  be  in- 
clofed  in  a cafe  of  wood,  or  even  metal,  as  the  mag- 
netic effluvia  penetrates  all  bodies.  You  muft  obferve, 
however,  that  the  attradting  magnet  muft  not  be  very 
far,diftant  from  the  needle,  efpecially  if  it  be  fmall,  as 
in  that  cafe  its  influence  extends  but  to  a fhort  diftance. 

This  tube  may  be  differently  conftructed  by  placing 
tire  needle  in  a perpendicular  diredtion,  on  a fmall  axis 
of  iron,  on  which  it  muft  turn  quite  freely,  between 
two  fmall  plates  of  brafs  placed  on  each  fide  the  tube  : 
the  two  ends  of  the  needle  fhould  be  in  exadt  equilibri- 
um. The  north  and  fouth  ends  of  this  needle  will,  in 
like  manner,  be  attradled  by  the  fouth  and  north  ends 
of  the  magnetic  bar.  The  former  conftrudtion,  how- 
ever, appears  preferable,  as  it  is  more  cafily  excited, 
and  the  fituation  of  the  needle  much  more  eafriy  dil- 
tinguifhed. 

THE  MAGNETIC  WAND. 

PROCURE  a round  ftick  of  ebony,  or  other  wood, 
ef  about  eight  or  ten  inches  long,  and  about  an  inch 

thick- 
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thick.  Let  there  be  a hole  bored  through  the  length 
of  it,  of  about  two  or  three  tenths  of  an  inch  in  dia-. 
meter  (fee  PI.  VI.  Fig.  4.)  Provide  a fmall  fteel  rod 
C,  and  let  it  be  very  ffrongly  impregnated  by a good- 
magnet.  Place  this  .rod  in  the  hollow  of  the  wand,- 
and  clofe  it  at  each  extremity,  by  two  fmall  ends  of 
ivory  A and  B,  that  icrew  on,  and  are  differently  form- 
ed, that' you  may  the  more  eafily  remember  the  poles 
ol  the  magnetic  bar. 

When  you  prelent  the  north  pole  of  this  wand  to- 
the  fouth  pole  of  a magnetic  needle,  fufpended  freely 
on  a pivot,  or  to  a light  body  fwimming  on  the  fur- 
face  of  water,  or  any  other  fluid,  and  in  which  you 
have  placed  a magnetic  bar,  that  body  will  then  an* 
proach  the  wand,  and  prefent  that  fide  which  contains 
the  louth  end  cf  the  bar.  On  the  contrary,  if  you  pre- 
lent the  north  or  louth  end  of  the  wand  to  the  north 
or  fouth  end  of  the  needle,  or  of  the  bar,  they  wiil  re- 
cede f.-om  it. 

Obferve,  that  after  the  needle  or  the  floating  bat 
has  retired  from  the  w-and,  it  will  prefent  the  other 
pole  to  it ; therefore  as  foon  as  the  needle  retires,  you 
muff  withdraw  the  wand,  or  keep  it  conftantly  prefent- 
ed  to  the  pole  of  the  fame  name.  This  wand  is  of\ife 
but  in  very  few  experiments.  To  give  it  more  force 
it  may  be  armed  with  iron,  after  Lite. manner  explains 
ed  in  the  aphorifms. 

RECREATION  XXVIII. 

The  communicative  crown. 

TAKE  a crown  piece,  and  bore  a hole  in  the  fide 
of  it ; in  which  place  a piece  of  wire,  or  a large  needle 
well  polilhed,  and  ftrongly  touched  with  a magnet. 
Then  clofe  the  hole  with  a fmall  piece  of  pewter,  that 
it  may  not  be  perceived.  Now  the  needle  in  the  mag- 
netic perfpcdlive  before  deferibed,  when  it  is  brought 
near  to  tins  piece  of  money,  will  fix  itfelf  in  a direc- 
tion correfpondcnt  to  the  wire  or  needle  in  that  piece. 

Defire 
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Defire  any  perfon  to  lend  you  a crown  piece,  which 
you  dextroufly  change  for  one  that  you  have  prepared 
•as  above.  Then  give  the  latter  piece  to  another  per- 
•fon,  and  leave  him  at  liberty  either  to  put  it  privately 
in  a fnuff-box,  or  not ; he  is  then  to  place  the  box  on 
-a  table,  and  you  are  to  tell  him,  by  means  of  your 
-glafs,  if  the  crown  is  or  is  not  in  the  box.  Then  bring- 
ing your  perfpeftive  clofe  to  the  .box,  you  will  know, 
by  the  motion  of  the  needle,  whether  it  be  there  or 
not;  for  as  the  needle  in  .the  perfpeftive  will  always 
keep  to  the  north  of  itfelf,  if  you  do  not  perceive  it  has 
any  motion,  you  conclude  the  crown  is  not  in  the  box. 
It  may  happen,  however,  that  the  wire  in  the  crown 
may  be  placed  to  the  north,  in  which  cafe  you  will  be 
deceived.  Therefore  to  be  fure  of  fuccefs,  vrhen  you 
find  the  needle  in  the  perfpeftive  remain  ftationary, 
you  make  fome  pretence  to  defire  the  perfon  to  move 
the  box  into  another  pofition,  by  which  you  will  cer- 
tainly know  if  the  crown  piece  be  there  or  not. 

You  muft  remember  that  the  needle  in  the  perfpec- 
tive  muft  here  be  very  fenfible,  as  the  wire  in  the 
crown  cannot  poflibly  have  any  great  attractive  force. 

RECREATION  XXIX. 

The  magnetic  table. 

UNDER  the  top  of  a common  table  place  a mag- 
net that  turns  on  3 pivot,  and  fix  a board  under  it, 
that  nothing  may  appear.  There  may  alfo  be  a drawer 
under  the  table,  which  you  pull  out  to  Ihow  that  there 
is  nothing  concealed.  At  one  end  of  the  table  there 
muft  be  a pin  that  communicates  with  the  magnet, 
and  by  which  it  may  be  placed  in  different  pofitions : 
this  pin  muft  be  fo  placed  as  not  to  be  vifible  by  the 
fpedlators.  Strew  fome  fteel  filings,  or  very  fmall 
nails,  over  that  part  of  the  table  where  the  magnet  is. 
Then  a(k  any  one  to  lend  you  a knife,  or  a key,  which 
•will  then  attradl  part  of  tire  nails  or  filings,  in  the  fame 
manner  as  the  iron  attracts  the  needle,  in  the  note  to 
*he  twelfth  aphorifm.  Then  placing  your  hand,  in  a 
1 car  clefs 
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carelefs  manner,  on  the  pin  at  the  end  of  the  table, 
you  alter  the  pofition  of  the  magnet ; and  giving  the 
key  to  any  perfon  you  delire  him  to  make  the  experi- 
ment, which  he  will  then  not  be  able  to  perform. 
You  then  give  the  key  to  another  perfon,  at  the  fame 
time  placing  the  magnet,  by  means  of  the  pin,  in  the 
firft  pofition,  when  that  perfon  will  immediately  per- 
form the  experiment. 

RECREATION  XXX. 

The  myfterious  watch. 

YOU  defire  any  perfon  to  lend  you  his  watch,  and 
alk  him  if  he  thinks  it  will  or  will  not  go,  when  it  is  laid 
on  the  table.  If  he  fay  it  will,  you  place  it  over  the  end 
of  the  magnet,  and  it  will  prefently  flop*.  You  then 
mark  with  chalk,  or  a pencil,  the  preciie  point  where 
you  placed  the  watch,  and  moving  the  pofition  of  the 
magnet,  as  in  the  laft  Recreation,  you  give  the  watch 
to  another  perfon,  and  defire  him  to  make  the  experi- 
ment, in  which  he  not  fucceeding,  you  gjive  it  to  a 
third  perfon,  at  the  fame  time  replacing  the  magnfet, 
and  he  will  immediately  perform  the  expeiiment. 

RECREATION  XXXI. 

The  beuquets. 

IN  a box  of  light  wood,  that  fhuts  with  hinges,  and 
is  about  nine  or  ten  inches  long,  five  or  fix  wide,  and 
one  inch  thick,  as  ABCD  (PI.  VII.  Fig.  i.)  fixafmall 
vafe,  that  has  a hole  m one  fide,  through  which  is  to 
pafs  the  end  of  a bouquet  of  artificial  flowers ; of  which 
you  are  to  have  two,  as  F and  G.  The  two  princi- 
pal ftalks  of  thefe  bouquets  are  to  be  made  of  fteel, 
that  has  been  firongly  touched ; and  you  are  to  ob- 
ferve  that  the  north  pole  of  one  of  thefe  bouquets  is  to 
be  placed  in  the  vafe,  and  the  other  is  to  be  at  the  top 
of  the  flower.  Both  thefe  wires,  as  well  as  all  the  o- 

others 

• To  perform  this  experiment  you  mull  ufe  a ftroDg  magnetic 
bar,  and  the  balance  of  the  watch  mvft  riot  be  of  braf*,  but  fteel. 
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thers  that  compofe  the  flowers  are  to  be  covered  with 
filk. 

You  prefent  one  of  thefe  bouquets  to  any  perfon  and 
give  him  the  choice  either  of  placing  it  privately  in  the 
vafe  or  not.  Then,  lliutting  the  box,  he  is  to  give  it 
you.  When  applying  the  magnetic  perfpeiflive  to  it, 
you  difcover,  by  the  motion  of  the  needle,  whether  it 
be  there  or  not ; for  if  it  be  not  there,  the  needle  will 
not  fix  itfelf  to  either  end  of  the  box. 

You  then  prefent  both  the  flowers,  and  give  him  the 
choice  of  placing  either  of  them,  in  like  manner  in  the 
box  ; and  by  applying  the  perfpedtive  as  before,  you 
difcover,  by  the  fixing  of  the  needle,  which  of  the 
bouquets  is  there  placed.  You  may  yet  farther  diver- 
nfy  this  Recreation  by  having  three  flowers,  of  which 
one  muff  not  be  impregnated  ; and  give  the  perfon  the 
choice  of  placing  cither  of  them  in  the  box  ; but  in  this 
cafe  he  mu  ft  put  in  one  of  them. 

. You  mu  ft  obferve  that  the  needle  in  the  perfpciftive, 
m making  this  experiment,  mutt  be  very  fenftble : it  will 
be  proper  to  try  its  force  on  the  ftalk  of  the  bouquet 
before  the  flowers  are  placed  on  it. 


RECREATION  XXXII. 

The  magnetic  dial. 

PROVIDE  a circle  of  wood  or  ivory,  of  about  five 
cr  fix  inches  diameter,  as  PI.  VII.  Fig.  2,  which  muft 
turn  quite  free  on  the  (land  B,  in  the  circular  border 
A : on  the  circle  mutt  be  placed  the  dial  of  pafteboard 
C,  whofe  circumference  is  to  be  divided  into  twelve  e- 
quai  parts,  in  which  muft  be  inferibed  the  numbers 
from  one  to  twelve,  as  on  a common  dial.  There 
mult  be  a fmall  groove  in  the  circular  frame  A,  to  re 
ceive  the  pafteboard  circle  ; and  obferve  that  the  dial 
muft  be  made  to  turn  To  free,  that  it  may  go  round 
wuhout  moving  the  circular  border  in  which  it  is  pla. 

r Betwe<jn  pafteboard  circle  and  the  bottom  of  the 
1 V^l!  ir.aCe  a fHla  artlfic^  magnet  E,  Fig.-j,  that 

has 
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has  a hole  in  its  middle,  or  a fmall  protuberance.  On 
the  outfide  of  the  frame  place  a fmall  pin  P,  which 
ferves  to  ftiow  where  the  magnetic  needle  I,  that  is 
placed  on  a pivot  at  the  center  of  the  dial,  is  to  flop. 
This  needle  mull  turn  quite  free  on  its  pivot,  and  its 
two  fides  Ihould  be  in  exa£t  equilibrio. 

Then  provide  a fmall  bag,  that  has  five  or  fix  divi- 
fions,  like  a lady’s  work-bag,  but  fmaller.  In  one  of 
thefe  divifions  put  fmall  fquare  pieces  of  pafteboard, 
on  which  are  wrrote  the  numbers  from  one  to  twelve  ; 
and  if  you  pleafe  you  may  put  feveral  of  each  number. 
In  each  of  the  other  divifions  you  mull  put  twelve  or 
more  like  pieces,  obferving  that  all  the  pieces  in  each 
divifion  mud  be  marked  with  the  fame  number. 

Now  the  needle  being  placed  upon  its  pivot,  and 
turned  quickly  about,  it  will  neceflarily  flop  at  that 
point  where  the  north  end  of  the  magnetic  bar  is  pla- 
ced : and  which  you  previoufiy  know  by  the  fituation 
of  the  fmall  pin  in  the  circular  border. 

You  therefore  prefent  to  any  perfon  that  divifion  of 
the  bag  which  contains  the  feveral  pieces  on  which  is 
wrote  the  number  oppofite  to  the  north  end  of  the  bar, 
and  tell  him  to  draw  any  one  of  them  he  p’eafes.  Then 
placing  the  needle  on  the  pivot,  you  turn  it  quickly 
about,  and  it  will  neceflarily  flop,  as  we  have  already 
faid,  at  that  particular  number. 

Another  recreation  may  be  made  with  the  fame 
dial,  by  defiring  two  perfons  to  draw  each  of  them, 
one  number  out  of  two  different  divifions  of  the  bag, 
and  if  their  numbers,  when  added  together,  exceed 
twelve,  the  needle  or  index  will  flop  at  the  number 
they  exceed  it : but  if  they  do  not  amount  to  twelve, 
the  index  will  flop  at  the  fum  of  thofe  two  numbers. 
In  order  to  perform  this  recreation  you  mull  place  the 
pin  againft  the  number  five,  if  the  two  numbers  to  be 
drawn  from  the  bag  be  ten  and  feven  : or  againft  nine, 
if  they  be  feven  and  two.  . 

If  this  recreation  be  made  immediately  after  the 
former,  as  it  eafily  may,  by  dextroufly  moving  the 
pin,  it  will  appear  ftiU  the  more  wtr^^TIQN 
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RECREATION  XXXIII. 

The  magneucal  cards. 

ON  the  pafteboard  circle  mentioned  in  the  preceding 
recreation,  inftead  of  the  twelve  numbers,  infcribe  the 
four  fuits  of  the  cards,  and  the  eight  cards  of  each, 
fait  that  are  ufed  at  piquet,  in  the  following  order  1 
Divifions. 

1.  Ace 

2.  King 

3.  Knave 

4.  A heart 

5.  Queen 

6.  A diamond 

7.  An  eight 

8.  A lpade 

9.  A ten 

10.  A feven 

11.  A club 

12.  A nine,’ 

as  is  expreffed  in  Plate  VII.  Fig  4.  You  mull  have 
two  fimilar  needles,  which  however  muft  be  diftinguifh- 
able  by  fome  private  mark.  Thefe  needles  muft  have 
their  oppofite  points  touched.  Of  the  eight  cards  of 
piquet  infcribed  on  the  circle  there  are  only  four  that 
are  of  ufe  here,  which  are  thofe  that  are  oppofite  the 
four  pips : the  others  however  are  ufed  in  the  fecond 
part  of  this  recreation. 

When  you  place  that  needle  or  index  on  the  pivot 
whofe  pointed  end  is  touched,  it  will  ftop  at  one  of  the 
four  pips  againft  which  you  have  placed  the  pin  in  the 
frame : then  taking  that  needle  off,  and  placing  the 
other,  it  will  ftop  at  the  oppofite  point. 

Therefore  defire  a perfon  to  draw  a card  from  a 
piquet  pack,  offering  that  card  againft  which  you  have 
placed  the  pin  of  the  dial,  which  you  may  eafily  do 
by  having  a long  card,  as  is  explained  in  the  firft  vo- 
lume. Tell  the  perfon  who  draws  the  card  to  keep  it 
clofe,  that  it  may  not  be  feen.  Then  give  him  one  of 
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the  two  needles,  and  defire  him  to  place  it  on  the  pi- 
vot and  turn  it  about,  when  he  will  fee  it  Hop  at  the 
colour  of  the  card  he  has  cbofe : then  taking  that  nee- 
dle off,  change  it  dextroufly  for  the  other*  and  give 
that  to  another  perfon,  telling  him  to  place  and  turn  it 
in  like  manner,  and  it  will  Hop  at  the  name  of  the  card 
the  firft  perfon  chole. 

If  the  perfon  ihould  not  draw  the  card  you  intend, 
you  cannot  directly  perform  this  recreation  : therefore, 
to  prevent  any  fufpicion  that  you  have  failed  in  your 
delign,  cut  the  cards  yourfelf  at  the  long  card,  and  let 
him  put  the  card  he  drew  under  chat  card,  then  give 
them  to  one  or  more  perfons  to  cut,  and  when  you 
perceive  the  long  card  is  at  bottom,  you  tell  the  per- 
fon  that  the  card  he  drew  is  at  the  top. of  the  pack: 
and  after  this  little  diverfion  you  may  begin  the  recre- 
ation again. 

The  foregoing  recreation  may  be  diverfifled  by  ha- 
ving a pack  of  piquet  cards  in  which  there  are  two 
longer  than  the  reft,  and  that  aafwer  to  two  that  arc 
oppofite  each  other  on  the  circle,  and  were  not  ufed  in 
tire  other  recreation.  Then  let  two  perfons  draw  each, 
of  them  one  of  thqfe  two  cards. 

Prefent  the  needle  that  will  point  to.  the  fecond  per- 
fon’s  card  to  the  firft.  perfon : after  which  take  it  off, 
and  changing  it  privately,  prefent  to  the  fecond  per- 
lbn  the  needle  that  will  point  to  the  firft  perfon's  card. 
You  will  oblerve  that  this  recreation  does  not  Ihow  the 
particular  fuite  in  which  the  two  cards  were  drawn. 

RECREATION  XXXIV. 

The  dextrous  painter . 

PROVIDE  two  fmall  boxes  as  MandN,  (PI  VUI. 
Fig.  t.)  four  inches  wide  and  four  inches  and  a half 
long.  Let  the  box  M be  hair  an  inch  deep,  and  N, 
tivo'-thirda  of  an  inch.  They  muft  both  open  with 
hinges  and  Iliut  with  a clafp.  Have  four  lmall  pieces 
of  light  wood,  as  OPQR  in  the  fame  phte,  of  the 
fame  fize  with  the  infide  of  the  box  M,  and  about  one 

third 
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thitd  of  an  inch  thick.  In  each  of  thefe  let  there  be  a 
groove,  as  AB,  EF,  CD,  GH,  thefe  grooves  muft  be 
in  the  middle,  and  parallel  to  two  of  the  fides.  In  each 
of  thefe  grooves  place  a ftrong  artificial  magnet  as  V. 
The  poles  of  thefe  magnets  muft  be  properly  difpofed 
■with  regard  to  the  figures  that  are  to  be  painted  on 
the  boards ; as  is  expreffed  in  the  plate.  Cover  the 
bars  with  paper  to  prevent  their  being  feen ; but  take 
care  in  palling  it  on  not  to  wet  the  bars,  as  they  will 
thereby  ruft,  which  will  confiderably  impair  their  vir- 
tue. When  you  have  painted  fuch  fubjedts  as  you 
choofe,  you  may  cover  them  with  a very  thin  clear 
glafs.  - 

At  the  center  of  the  box  N,  place  a pivot  T,  bn 
which  a fmall  circle  of  pafteboard  OPQR,  Fig.  2.  is  to 
turn  quite  free  ; under  which  is  to  be  a touched  needle 
S.  Divide  this  circle  into  four  parts,  which  are  to  be 
difpofed  with  regard  to  the  poles  of  the  needle,  as  is 
expreffed  in  the  figure.  In  thefe  four  divifions  you  are 
to  paint  the  fame  fubjedts  as  are  on  the  four  boards, 
but  reduced  to  a fmaller  compafe.  Cover  the  infide 
of  the  top  of  this  box  with  a paper  M,  (fee  Fig.  1.)  in ' 
which  muft  be  an  opening  D,  at  about  half  an  inch 
from  the  center  of  the  box,  that  you  may  perceive, 
fueceflively,  the  four  fmall  pictures  on  the  pafteboard 
circle  juft  mentioned.  This  opening  is  to  ferve  as  the" 
cloth  on  which  the  little  painter  is  fuppoied  to  draw 
one  of  the  pidtures.  You- may  cover  the 'top  of  the’ 
box,  if  you  pleafe,  with  a thin  glafs;  - 

Then  give  the  firft  box  to  any  perfon,  and  tell  him 
to  place  any  one  of  the  four  pidtures  in  it  privately, 
and  when  he  Iras  elofed  it,  to  give  it  you.  You  then 
place  the  other  box  over  it,  when  the  moveable  circle, 
with  the  needle,  will  turn  till  it  comes  in  the  fame  po- 
sition with  the  bar  in  the  firft  box.  It  will  then  appear 
that  the  little  dextrous  painter  has  already  copied  the- 
pidture  that  is  inclofcd  in  the  firft  box. 


RECRE-' 
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RECREATION  XXXV. 

The  cylindr'tc  crack. 

PROV  IDE  a hollow  cylinder  of  about  fix  inches 
high,  and  three  wide,  as  Ali,  PI.  IX.  F;g.  i.  Its  co. 

rjr  CP\™uft  be  madc  to  fix  on  any  way.  On  one 
lide  ol  this  box  or  cylinder  let  there  be  a groove  EF, 

nearly  of  the  fame  length  with  that  fide  ; in  which 
place  a imall  heel  bar  as  H,  that  is  flrqngly  impreg- 
nated ; with  the  north  pole  next  the  bottom  of  the  cy- 
linder. On  the  upper  fide  or  the  cover  deferibe  a cir- 
cle, and  divide  it  into  ten  equal  parts,  in  which  are  to 
be  wrote  the  numbers  from  one  to  ten,  as  is  exprelTed 
at  G.  Place  a pivot  at  the  center  of  this  circle,  and 
have  ready  a magnetic  needle.  You  are  then  to  pro- 
vide a bag,  in  which  there  are  fevcral  diviiions,  like 
that  deferibed  in  the  32d  Recreation.  In  each  of  thefe 
divisions  put  a dumber  of  papers,  on  which  the  fame, 
or  iimilar  auedions,  are  wrote. 

In  the  cylinder  put  feverai  different  anfwers  to  each 
cyiedion,  apd  feal  them  up  in  the  manner  of  fmall  letters. 
On  each  of  thefe  letters  or  anfwers  is  to  be  wrote  one 
of  the  numbers  on  the  dial  or  circle  at  the  top  of  the 
Irox.  \ou  are  fuppofed  to  know  the  number  of  the 
anfwers  to  each  queftion. 

You  then  offer  one  of  the  divifions  of  the  bag  obfer- 
ving  which  divilion  it  is,  to  any  perfon,  and  defire  him 
to  draw  one  of  the  papers.  Next  put  the  top  on  the 
cylinder,  with  that  number  which  is  wrote  on  the  an- 
fwer  diredly  over  the  bar.  Then,  placing  the  needle 
on  the  pivot  you  turn  it  bri/kly  about,  and  it  will  na- 
turally hop  at  the  number  over  the  bar.  You  then  de- 
fire the  perfon  who  drew  the  queflion  to  obl'erve  the 
number  at  which  the  needle  Hands,  and  to  fearch  in 
the  box  for  a paper  with  the  fame  number,  which  he 
will  find"  to  contain  the  anfwer. 

You  may  repeat  the  experiment  by  offering  another 
divilion  of  the  bag  to  the  fame  or  another  perfon  ; and 

placing 
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placing  the  number  that  correfponds  to  the  anfwer  o- 
ver  the  magnetic  bar,  proceed  as  before. 

It  is  eafy  to  conceive  offeveral  anfwers  to  the  fame- 
queftion.  For  example,  fuppofe  the  queilion  to  be,  Is 
it  proper  to  marry  ? 

Anfwer  i.  While  you  are  young-,  not  yet ; when 
you  are  old,  not  at  all. 

2.  Marry  in  hade  and  repent  at  leifure. 

3.  Yes,  if  you  can  get  a good  fortune  ; for  fome- 
thing  has  feme  favour,  but  nothing  lias  no  flavour. 

4.  No,  if  you  are  apt  to  be  out  of  humour  with 
yourfclf ; for  then  you  will  have  two  perfous  to  quar- 
rel with. 

5.  Yes,  if  you  are  fure  to  get  a good  companion  ; 
for  that  is-  the  greateft  bleiling  of  life.  Cut  take  care 
you  are  fure. 

G.  No,  if  the  perfbn  you  would  marry  is  au  angel ; 
unlefs  you  would  be  content  to  live  with  a devil. 

RECREATION  XXXVI. 

Tht  my fiical  dial.  rgriq 

IN  a box,  ABCD,  (Plate  IX.  Fig.  2,.)  of  about  four 
inches  fquare,  and  that  lhuts  with  a hinge,  let  there 
be  an  opening  O,  of  three  inches  and  a half  fquare, 
apd  haYf  an  inch  deep. 

Provide  lour  fquare  pieces  of  wood  E,  F,  G,  H, 
Fig.  3.  of  the  fame  fi/.e  with  the  opening  in  the  box. 
On  thefe  pieces  deferibe  the  circles  I LMN,  which  di- 
vide into  four  equal  parts  by  the  diagonals  1M  and 
LN,  and  then,  fubdivide  the  parts  NM  and  1L  into 
four  other  equal  parts:  in.  each  fquare  piece  make  a 
groove,  as-  P,  Q , R,  S,  and  in  each  groove  place  a 
magnetic  bar.:  then  cover  the  fquares  with  paper,  and 
write  on  them  the  words  two,  fix,  eight,,  and  twelve, 
as.  is  exprelfed  in  the  figure. 

On  another  fquare  piece,  Fig.  4 of  the  fame  fize  with 
the  furl  ace  of  the  box,  deferibe  a circle,  and  divide  it  into 
four  equal  parts  by  the  diagonals  MP  and  NO:  then 
fubdivide  each  of  thofe  four:  parts  into  four  other  equal. 

parts ; 
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parts;  forming  in  the  whole  fixteen  equal  divifions,  in 
which  you  are  to  write  the  numbers  exprefTed  in  that 
figure.  \ bu  will  obferve,  that  on  the  fide  MN  are 
wrote  the  numbers  that  are  in  the  other  four  fquares;. 
on  the  oppofite  fide  OP,  the  double  of  thofe  numbers;, 
on  the  fide  NP,  the  half'of  thofe  numbers  ; and  on  the 
oppofite  fide  MO,  the  triple  of  the  firft  numbers.  Fix 
a pivot  at  the  center  of  this  circle,  and  on  it  place  a 
magnetic  needle. 

\ ou  then  give  the  four  fquare  pieces  to  a perfon  and 
delire  him  to  put  any  one  of  them  in  the  box,  then  to 
‘hut  it,  and  place  it  himfelf  on  the  table.  He  is  next 
to  choofe  whether  the  index  of  the  dial  fliall  point  to  • 
the  number  of  the  fquare  he  has  placed  in  the  box,  its 
half,  its  double,  or  triple ; and  you  then  place  the  dial 
over  the  box  in  the  proper  polition.  For  the  north  . 
pole  of  ail  the  bars  in  the  four,  fquare  pieces  being  on 
the  fame  fide,  the  index  will  necefTarily  flop  at  that' 
fide  ; and  confequently,  as  the  dial  is  placed,  will  point 
to  the  whole,  the  half,  the  double,  or  triple  of  each, 
number. 

RECREATION  XXXVII. 

The  enchanted  ewer. 

FIX  a common  ew'er,  as  A,  (Plate  X.  Fig.  i.)  of- 
about  twelve  inches  high,  upon  a fquare  Rand  BC,  in 
one  fide  of  which  there  muft  be  a drawer  D,  of  about- 
four  inches  fquare  and  half  an  inch  deep.  In  the  ewer 
place  a hollow  tin  cone,  inverted,  as  AB,  Fig.  2,  of 
about  four  inches  and  a half  diameter  at  top,  and  two 
inches  at  bottom  ; and  at  the  bottom  of  the  ewer  there 
muft  likewife  be  a hole  of  two  inches  diameter. 

Upon  the  fund,  at  about  an  inch  diftance  from  the 
bottom  of  the  ewer,  place  a fmall  convex  mirror  H, 
Fig.  2,  of  fuch  convexity  that  a perfon’s  vifage,  when* 
viewed  in  it,  at  about  fifteen  inches  diftance,  may  not 
appear  above  two  inches  and  a half  long. 

Upon  the  ftand  likewife,  at  the  point  I.  Fig.  2,  place* 
a pivot  of  half  aa  inch  high,  on  which  muft  be  fixed  a ■ 

, i touched 
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touched  needle  RQ_,  inclofed  in  a circle  of  very  thin 
pafteboard  OS,  Fig.  $.  of  five  inches  diameter.  Di- 
vide this  pafteboard  into  four  parts,  in  each  of  which 
draw  a fmall  circle : and  in  three  of  thefe  circles  paint 
a bead  as  x,y,  z,  the  drefs  of  each  of  which,  is  to  be 
different,  one,  for  example,  having  a turban,  another 
a wig,  and  the  other  a woman’s  cap.  Let  that  part 
which  contains  the  face  in  each  picture  be  cut  out : 
and  let  the  fourth  circle  be  entirely  cut  out,  as  it  isex- 
preffedin  the  figure.  You  muft  obferve  that  the  poles 
of  the  needle  are  to  be  difpofed  In  the  lame  manner  as 
in  the  plate. 

You  are  next  to  provide  four  fmall  frames  of  wood 
or  pafteboard,  w,  x,y,  z,  Fig  4.  each  of  the  fame  fize 
with  the  infide  of  the  drawer.  On  thele  frames  muft 
be  painted  the  fame  figures  as  on  tire  circular  pafte- 
board, with  this  difference,  that  there  muft  be  no  part 
of  them  cut  out.  Behind  each  of  thefe  piftures  place 
a magnetic  bar,  in  the  fame  direction  as  is  cxpreffed  in 
the  plate  ; and  cover  them  over  with  paper,  that  they 
may  not  be  vifible. 

Matters  being  thus  prepared,  you  firft  place  in  the 
drawer  the  frame  <u>,  on  which  there  is  nothing  paint- 
ed. You  then  pour  a fmall  quantity  of  water  into  the 
ewer,  and  defire  the  company  to  look  into  it,  alking 
them  if  they  fee  their  own  figures  as  they  are.  Then  you 
take  out  the  frame  iv,  and  give  tire  three  others  to  any 
one,  defiring  him  to  choofe  in  which  of  thofe  dreffes  he 
would  appear.  Then  put  the  frame  with  the  drefs  he 
has  chofe  in  the  drawer,  and  a moment  aftor,  the  per- 
fon  looking  into  the  ewer  will  fee  his  own  face  fur- 
rounded  with  the  drefs  of  that  pidlure. 

This  Recreation,  well  performed  is  highly  agreeable. 
As  the  pafteboard  circle  can  contain  only  three  heads, 
you  may  have  feveral  fuch  circles,  but  you  muft  then 
have  feveral  other  Frames:  and  the  ewer  muft  be  made 
to  take  off  from  the  (land* 
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RECREATION  XXXVIII. 

The  magicians  circles. 

LET  there  be  two  boxes,  AandB,  (PI.  X.  Fig.  5.) 
of  about  fix  inches  fquare,  and  conne&ed  by  the  piece 
C,  of  one  inch  and  a half  wide.  The  depth  of  the 
boxes  muft  be  one  inch,  and  that  of  the  piece  half  an 
inch.  In  thefe  boxes  and  the  piece  place  the  movement 
AB,  Fig.  6,  compofed  of  two  horizontal  wheels,  D 
and  E,  that  have  the  fame  number  of  teeth,  and  two 
pinions  F and  G.  The  axis  of  the  wheel  D muft  pafe 
through  the  top  of  the  box ; and  on  it  muft  be  placed 
a hand,  by  which  it  may  be  turned  about : but  that  of 
E muft  end  beneath  the  cover  of  the  box ; a magnetic 
bar  being  placed  on  it,  and  above  the  box,  on  a final! 
pivot,  mult  be  .placed  a touched  needle.  This  move- 
ment (hould  be  Co  contrived  as  not  to  make  any  noife 
by  its  motion. 

Draw  a magic  fquare  in  the  following  manner,  con* 
lifting  of  twenty-five  lefler  fquares,  numbered ; and 
each  line  of  which  whether  read  horizontally  or  per- 
pendicularly, contains  five  words  that  give  an  anfwer 
to  a queftion  propofed.  Let  the  five  queftions  be  as 


follows : 
1. 

2. 

3-. 

4- 

5- 

1.  Are 

you 

pleafed 

all 

with 

matrimony  ? 

2.  What 

does 

times 

pleafe  ? . 

3.  Should 

we 

wifh 

for 

inheritance  ? 

4.  Do 

you 

defire 

more 

riches  ? 

j.  What 

pleafure 

is 

molt 

deteftable  ? 

Then  - 
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Then  taw  the  fquare  th  us. 

d M igio  fq  uare. 


I. 

I love 

2. 

quite 

3- 

well 

4. 

my 

5- 

hufband 

6 ; 

quite 

7- 

pleafes 

8. 

what 

9- 

wealth 

IO. 

brings 

i rl> 

well 

12. 

what 

13- 

man 

14. 

craves 

15- 

delights 

l6. 

my 

17- 

wealth 

r8. 

craves 

19- 

much 

\v 

ao. 

encreafing 

21. 

hufband 

22. 

brings 

»3- 

deltRhts 

14- 

encreafing 

aj- 

ever  ^ 

On  each  fide  of  the  boxes  place  a fquare  palleboard 
of  the  fame  dimenfion,  and  on  that  of  A draw  a circle 
and  divide  it  into  thirty  equal  parts.  On  that  of  B, 
drawlikewife  a circle,  and  divide  it  into  fifteen  equal 
parts.  In  the  divifions  of  the  circle  A,  write  the  words 
contained,  in  the  firft  five  columns  of  the  following  ta- 
ble, which  compofe  the  foregoing  queftions  in  the  or- 
Ber  they  are  numbered.  That  is,  the  word  are  in  the 
firft  divifion,  the  word  be  in  the  fecond  divifion,  the 
word  you  in  the  third,  the  word  what  in  the  fourth  di- 
vjfion,  &c.  On  the  fifteen  divifions  of  the  circle  B, 
write  the  words  in  the  order  they  ftaiid  in  the  laft  co- 
lumn of  this  table.  In  the  firft  circle,  the  words  muft 
be  wrote  from  right  to  left,  and  in  the  other  from  left 
to  right. 


Order 


Older  of  placing  the  words  of  the  queftions  and  anfwefs  on  the  two  circles. 
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The  words  being  thus  tranfcribed  on  the  dials,  the 
hands  of  both  of  them  are  to  be  placed  to  the  correi- 
ponding  divifions ; for  example,  when  the  index  of  the 
dial  A,  is  placed  to  the  word  are , that  of  the  dial  B, 
muft  direct  to  the  divifion  which  contains  / love ; and 
fo  of  the  reft.  You  mult  then  write  on  five  cards  the 
five  foregoing  queftions,  that  is,  one  ot  them  cn  each 
card. 

Matters  being  thus  prepared,  you  prefent  the  five 
cards  to  any  perfon,  and  defire  him  to  choofe  one  of 
them,  and  then  let  him  direft  the  index  of  the  firlt  dial 
lucceffively  to  each  of  the  five  words  which  compofe 
that  queftion  : while  another  perfon,  placed  by  the  dial 
to  which  the  touched  needle  is  placed  writes  down  the 
words  it  fuccetfively  points  to,  and  they  will  be  found 
to  form  the  anfwer.  The  mod  remarkable  circum- 
ftance  in  this  recreation  is,  that  the  fifteen  words  on 
the  dial  B,  give  proper  anfwers  to  the  live  queftions 
on  the  other  dial,  which  contain  thirty  words ; and 
that  every  anfwer  confifts  of  the  fame  number  of  words 
with  the  queftion. 

Thefe  dials,  by  means  of  pullies,  may  communicate 
when  placed  on  the  oppofite  Tides  of  a room  : and  this 
experiment  may  he  diverfified,  by  having  feveral  dials 
to  place  over  the  movement,  with  various  words  or 
figures : the  foregoing  lerving  only  as  a fpecimen  of 
the  manner  of  performing  recreations  of  this  fort. 

RECREATION  KXXIX. 

The  box  and  dice. 

MAKE  a hollow  pedeftal  as  CA,  (PI.  XI.  Fig.  1.) 
twelve  inches  long,  nine  wide,  and  one  deep.  The 
cover  of  this  pedeftal  muft  be  -made  to  llide  on 
and  olf,  and  not  be  above  two  tenths  of  an  inch 
thick.  Toward  the  part  A of  the  cover  deferibe  the 
circle  B,  which  is  to  be  divided  into  twenty  equal  parts; 
and  on  thefe  points  mil  k the  different  parts  that  can  be 
Vol.  II.  G thrown 
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thrown  by  two  dice*.  At  the  center  place  a pivot,  on 
which  a magnetic  needle  is  to  turn. 

On  the  bottom  of  the  infide  of  this  pedeftal,  and  di- 
rectly under  the  circle  at  top,  deferibe  another  circle 
M,  which  mull  be  divided  and  marked  in  the  fame 
manner.  At  the  center  fix  a magnetic  bar  by  a ferew, 
lb  that  it  may  be  ealily  placed  in  any  pofition ; but 
not  move  of  itfelf. 

You  mull  have  two  needles,  the  point  of  one  being 
north  and  the  other  fouth  : they  Ihould  be  in  appear- 
ance quite  fimilar ; but  there  mull  be,  however,  l'ome 
mark  by  which  you  can  diltinguifh  them. 

On  the  pedeftal  place  a vafe  DE,  of  tin  or  pafte- 
board,  about  twelve  inches  high.  In  the  fide  of  the 
vafe  there  mult  be  two  parts  that  open,  one  at  FG, 
and  the  other  at  GH.  Thefe  openings  Ihould  not  be 
deeper  than  the  depth  of  one  die,  nor  wider  than  two; 
and  they  muft  be  made  to  ihut  quite  clofe,  that  the 
places  where  they  open  may  not  appear.  The  cover 
of  the  vafe  D,  muft  take  off.  There  mull  be  a com- 
munication between  the  top  and  the  divifion  GH,  and 
in  that  divifion  are  to  he  placed  two  dice  of  any  num- 
ber- In  that  part  Ilv  muft -be  placed  the  Aider  ST, 
which  is  exaClly  of  the  fame  length,  and  open  next  S, 
where  muft  be  placed  two  dice  that  contain  the  points 
at  which  one  of  the  needles  is  to  flop  ; and  in  the  di- 
vifion FG,  two  other  dice  that  are  to  contain  the  points 
at  which  the  other  needle  is  to  flop.  The  bar  within 
the  pedeftal  is  fuppofed  to.  be  previoufly  fixed  to  the 
points  that  anfwcr  to  the  dice. 

Matters  being  thus  prepared,  you  open  the  part 
GH,  and  taking  out  thofe  dice  you  throw  them  in  at 
the  top,  and  fhew  that  they  will  fall  into  the  fame 
place  again.  You  take  them  out  a fecond  time  and 
give  them  to  any  perfon,  .telling  him  -to  throw  them 

in 

* The  number  of  different  points  that  can  be  thrown  by  two 
dice  is  twenty-one,  of  which  there  are  only  twenty  here,  as  the 
Jivificns  are  obliged  to  be  diametrically  oppofite  each  other  : that 
, Dumber  however  is  quite  fufficient  for  the  prefent  purpofe. 
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in  at  top.  In  the  mean  time  you  incline  the  vafe  to- 
ward your  left  hand,  when  the  Aider  at  IK  will  come 
to  GH,  and  thereby  prevent  the  dice  that  are  thrown 
in  at  top  from  falling  into  that  divifion  by  flopping  up 
the  paffage.  You  then  prefent  him  with  a proper 
needle,  which  he  places  on  the  pivot  and  turns  brilldy 
about,  and  when  it  Hops  you  tell  him  that  the  dice  in 
the  vafe  will  have  the  fame  points  with  that  divifion  at 
which  it  has  Hopped.  Which  on  your  opening  the  up- 
per divifion  he  will  find  to  be  true.  You  then  take 
thofe  dice  out,  and  give  them  to  another  perfon : and 
taking  the  needle  off  the  pivot  dextroufiy  change  it  for 
the  other.  You  .defire  that  perfon  to  throw  the  dice  in 
at  top,  and  give  him-  the  proper  needle  : and  when  it 
Hops,  you  open  the  divifion  FG,  and  taking  out  thofe 
dice,  he  will  find  them  alfo  anfwer  to  the  points  on  the 
divifion  of  the  circle  where  the  needle  Hopped. 

RECREATION  XL. . 

! The  box  of  fh'VJCrs. 

PROVIDE  a box  of  light  wood,  eight. inches  long, 
five  wide,  and  one  inch  and  a.  half  deep,  (PI.  XI.  Fig. 
2.)  provide  alfo  two  cafes,  Fig.  3 and  4,  five  inches 
long,  four  wide,  and  an  inch  and  a half  thick.  Thefie 
muH  be  made  hollow  on  each  fide  in  the  maimer  as  is 
expreffed  in  the  profile  Ei  In  each  of  them  there  muH 
be  a groove  that  contains  a bar  O,  flrongly. impreg- 
nated : the  poles  of  thefe  bars  are  to  be  difpofed  in  the 
manner  expreffed  in  the.  figure  : toward  the  part  G, 
there  muH  be  a Aider  that  holds  a glafs,  and  the  tides 
of  the  cafes  mufi  be  clofed. 

In  the  four  hollow'  parts  in  thefe  two  cafes,  and  un- 
der the  glaffcs  place  four  fmall  natural  flowers,  of  differ- 
ent forts,  and  let  them  be  in  oppofite  directions,  that  is, 
the  top  of  one  flow’er  to  be  level  with  the  bottom  of 
that  on  the  other  fide. 

In  whatever  pofition  thefe  cafes  are  placed  in  the 
box,  the  poles  of  the  bars  next  the  hinges,  will  have 
a determinate  direction.  If  the  north  pole  of  the  bar 

G 2 attract 
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attract  the  needle  in  the  magnetic  perfpedlive  at  the 
point  X,  it  is  the  rofe  that  is  there  placed.  If  the 
louth  attra«fl  the  needle,  it  is  the  jonquil.  It  will  be 
the  fame  when  thofe  two  poles  attradl  the  needle  at  Z. 

If  the  fouth  pole  attraft  the  needle  at  the  point  Y,  it 
is  the  carnation  that  is  there  placed.  If  the  north  pole 
attradl  it  there,  it  is  the  hyacinth : and  it  will  be  the 
fame  when  thofe  two  poles  attradl  the  needle  at  &. 
You  mull  remember  that  the  north  pole  of  the  bar 
attradls  the  fouth  of  the  needle,  and  the  fouth  the 
north.  You  therefore  give  the  two  cafes,  containing 
the  flowers,  to  any  one,  and  let  him  place  them,  in 
what  pofition  he  pleafe,  in  the  box  : and  then,  by  the 
aid  of  the  magnetic  perfpedtive,  you  tell  him  immedi- 
ately where  each  flower  is  placed. 

RECREATION  XLI. 

7 he  box  of  met  a It , 

PROVIDE  a wooden  box  about  thirteen  inches  long 
and  feven  wide,  as  ABCD,  (T1  XII.  Fig.  1.)  'Ihe 
cover  of  this  box  fhould  be  as  thin  as  poffible. 

Have  fix  fmall  boxes  or  tablets,  about  an  inch  deep  ; 
all  of  the  fame  flze  and  form,  as  EFGHTK,  that  they 
may  indilbiminattly  go  into  firoilar  holes  made  in  the 
bottom  of  the  large  box. 

In  each  of  thefe  tablets  is  to  be  placed  a fmall  mag- 
netic bar,  and  their  poles  are  to  be  difpofed  as  is  ex- 
prefled  in  the  figure.  Cover  each  of  thefe  tablets  with 
a thin  plate  of  one  of  the  fix  following  metals ; viz. 
gold,  filver,  copper,  iron,  pewter,  and  lead.  You 
mull  alfo  have  a magnetic  perfpedtive,  at  the  end  ot 
which  is  to  be  two  circles,  one  divided  into  fix  equal 
parts,  and  the  other  into  four,  ns  in  Fig.  2.  from  the 
center  of  which  there  mull  be  drawn  an  index  N, 
whofe  point  is  to  be  placed  to  the  north. 

Therefore,  when  you  arc  on  the  fide  CD  of  the  box, 
and  hold  your  perfpe&ive  over  any  one  of  the  tablets 
that  are  placed  on  the  holes  E,  l’,  G,  fo  that  the  in- 
dex drwn  on  the  circle  is  perpendicular  to  the  fide  A®, 

.»  the 
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the  needle  in  the  perfpeCtive  will  have  its  fouth  pole  di- 
rected to  the  letter  that  denotes  the  metal  contained  in 
that  tablet.  When  you  hold  the  perfpeCtive  over  one 
of  the  boxes  placed  in  the  holes  H,  1,  K,  fo  that  the 
index  drawn  on  the  circle  is  perpendicular  to  the  fide 
C D,  the  fouth  pole  of  the  needle  will  in  like  manner 
exprefs  the  name  of  the  metal  inclofed.. 

If  the  under-fide  of  any  one  of  the  tablets  be  turned 
upward,  the  needle  will  be  flower  in  its  motion,  on 
account  of  the  greater  difiance  of  the  bar.  The  gold 
and  filver  will  Hill  have  the  fame  direction,  but  the 
four  other  metals  will  be  exprefled  by  the  letters  on 
the  interior  circle.  . 

If  any  one- of  the- metals  be.  taken  away,  the  needle 
will  not  then  take  any  of  the  above  directions,  but  na- 
turally-point  to  the  north;,  and  its  motion  will  Lt 
much  flower. 

You  therefore  give  the  box  to- any  one,  and  leave 
him  at  liberty  to  difpofe  all  the  tablets  in  what  man' 
ner,  and  with  which  fide  upward  he  pleafe,  and  even 
to  take  any  one  of  them  away.  Then  by  the  aid  of 
your  perfpeCtive  you  tell  him  immediately  the  name  of 
the  metal. on  each  tablet,  and  of- that  he  has  taken 
away. 

This  box  of  metals*  will  on  companion,  be  found  far 
to,  exceed  that  which  has  been  publicly  exhibited  : for 
that  being  compofed.of  fix  tablets,  of  which  two  only 
differ  ia  form,  .admits  but  of  fix  .different  dilpofitions, 
whereas  in  this  the  tablets  may  be  placed  720  different; 
ways.  In  the  other  you  mull  alfo  know  the  particu- 
lar fide  of  the  box,  which  in  this  is  not  at  all  neceffary. 
Nay,  yon  may  here  diftinguifh  each  metal,  though 
the  box  be  completely  covered,  with  -paper;  for  the 
effect  of  the  needle  will  be  always  the  fame.  • The  re- 
creations with  this  box  are  therefore  much  more  ex^ 
traordinary,  and  its  conftruCtion  at  the  fame  time  more 
fimplq.. 

G 3 RECRE- 


It  was  invented  by  the  Duke  de  Pequigny,  and  by  lunr 
communicated  to  M,  Guyot,  1 
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RECREATION  XLIL 

• The  magnetic  orach . 

IN  a box  a foot  long,  three  inches  and  three  qnar- 
ters  wide,  and  one  inch  deep,  make  three  equal  divifi. 
ons,  A,  B,  C,  (Plate  XII.  Fig.  3.)  Have  eight  fmall 
boxes  or  tablets  of  the  fame  fizc  with  the  divifion  B of 
the  box,  into  which  they  Ihould  go  only  one-fourth  of  an 
inch  deep.  In  two  of  thefe  tablets  make  a groove 
from  the  oppofite  angles,  going  from  right  to  left,  in 
which  place  the  bars  A,  B,  Fig.  4.  and  in  two  others 
a groove  that  goes  in  like  manner  from  left  to  right, 
in  which  put  the  bars  C,  D.  In  two  others  a groove 
that  divides  them  vertically  into  two  equal  parts,  and 
place  in  them  the  bars  E,  F : and  in  the  two  laft  a 
groove  that  divides  them  horizontally,  in  which  place 
the  bars  G,  H.  The  poles  of  each  of  thele  bars  are 
to  be  placed  in  the  manner  exprdfed  in  the  figure. 

Upon  a board  five  inches  fquare  deferibe  the  circle 
NO,  (Fig.  5.)  which  is  to  be  divided  into  eight  equal 
parts,  in  each  of  which  write  one  of  the  numbers  r,  2, 
3>  4.  5>  6,  7,  8,  as  in  the  figure,  and  let  this  board 
be  placed  on  the  part  B of  the  box  ABC. 

Provide  32  fmall  rundlets  of  wood  or  ivory,  of  three 
quarters  of  an  inch  long,  and  pierced  with  a hole  of 
about  one  quarter  of  an  inch  diameter,  Fig  3.  and 
mark  thefe  barrels  with  the  numbers  1,  2,  3,  4,  5,  6, 
7,  8. 

Then  cover  the  tablets  with  paper  to  conceal  the 
magnetic  bars ; and  on  each  of  them  write  forre  quef- 
tion,  in  fuch  manner  that  the  laft  word  may  diredt  to 
the  north  pole  of  the  bar. 

On  fmall  flips  of  paper  write  four  different  anfwers 
to  each  queftion,  then  roll  them  up  and  put  them  info 
the  little  rundlets.  You-  mull  obferve  that  the  fame 
number  is  to  be  wrote  on  four  of  the  rundlet6,  and 
one  of  the  four  anfwers  put  into  each  of  them,  accord- 
ing to  the  direction  of  the  needle  of  the  dial.  The 

little 
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iilllt;  barrels  being  thus  prepared,  are  to  be  placed  on 
the  two  (ides  A and  C of  the  box  Fig.  3. 

You  then  give  the  eight  tablets  to  any  one,  and 
leave  him  at  liberty  to  place  which  of  them  he  pleale 
on  the  box  ; which  being  done  he  is  to  turn  the  index 
round,  and  when  it  (lops  he  is  to  choofe  one  of  thole 
r-undlets  that  are  marked  with  the  number  where  it 
Hops,  in  which  he  will  neceflarily  find  the  proper  an- 
fwer.  To  diverlify  this  Recreation,  the  favourable 
anfwers  may  be  placed  on  one  fide  of  the  box,  and  the 
unfavourable  on  the  other,  lb  that  you  may  tell  him 
to  choofe  either  the  one  or  the  other. 

RECREATION  XLIII. 

The  ir.cosnprshcttfibk  card. 

INSERT  in  the  middle  of  a card,  and  parallel  to 
its  two  longed  fide§,  part  of  a watch  fpring,  as  thin 
as  poffibie,  and  firongly  impregnated : let  it  be  l'o  con- 
cealed as  not  to  afford  the  lead  fufpicion.  This  card 
fhould  be  a little  longer  than  the  others  of  the  pack  in 
which  it  is  placed. 

Oder  any  one  to  draw  a card  out  of  the  pack,  and 
prefent  the  long  card  dextroufly^to  his  hand.  You 
then  give  him  all  the  cards,  and  leave  him  to  replace 
that  card  in  the  pack  or  not.  He  is  then  to  lay  the 
pack  on.  the  table,  and  by  applying  vout  magnetic 
perfpettive,  you  will  difcover  whether  the  card  be  there 
or  not. 

If  the  perfon  fhould  not  drew  that  card,  yon  mud 
be  ready  with  fome  other  recieatibn,Jto  prevent  lufpr- 
cion  of  having  failed  in  your  defign. 

RECREATION  XL IV. 

The  two  magical  cards. 

PROVIDE  a box.  A BCD  (Plate  XII.  Fig.  6v)  fouf , 
inches  fquare  and  three  quarters  of  an  inch  deep. 
Cover  its  top  with  a padeboard,  in  which  there  is  an 
opening  at  A.  At  the  center  of  this  box  let  there  be 
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a pivot  that  fupports  a circle  of  pafteboard  EF,  on 
which  is  painted  two  cards : and  at  its  center  is  to  be 
a magnetic  needle ; as  is  exprefled  in  the  figure. 

Now  if  you  lay  the  magnetic  wand,  defcribed  at 
page  57,  of  this  volume,  fo  that  the  north  pole  of 
the  bar  it  contains  be  next  the  middle  of  one  of  the 
fides  of  the  box,  the  magnetic  needle,  with  the  pafte- 
board circle,  will  turn  fo  that  its  fouth  pole  will  be 
next  the  wand.  But  if  the  fouth  end  of  the  wand  be 
next  the  box,  the  north  end  of  the  needle  will  prefent 
itfelf,  and  confequently  one  or  the  other  of  the  cards 
will  be  vifible.  You  mull  therefore  have  a pack  of 
cards  in  which  one  of  the  fame  fort  with  thofe  painted 
on  the  circle  is  a fmall  matter  longer,  and  the  other, 
wider  than  the  reft. 

Being  thus  prepared,  you  defire  two  perfons  to  draw 
each  one  card,  taking  care  to  prefent  thofe  two  cards  fo 
artfully  that  they  can  fcarce  draw  any  other.  Then 
holding  the  wand  carelefly  in  your  hand,  you  afk  one 
of  the  parties  whether  his  own  or  the  other  perfon’seard 
ihall  appear  fir  ft.  You  then  touch  the  box  with  your 
magic  wand,  and  lay  it  on  the  table,  a&Jf  the  more 
eafily  to  open  the  box.  After  giving  the  needle  a 
fhort  time  to  fettle,  you  open  the  box  and  Ihew  th$ 
card  defired.  To  fhow  the  other  card,  you  place  the 
box  on  the  table  with  the  other  fide  next  the  wand. 

You  may  fhullle  the.  cards  before  you  offer  them, 
as  you  will  always  diftinguifh  by  the  touch  where  the 
two  cards  are.  If  the  parties  fhould  not  draw  thofe 
two  cards,  you  muft  be  leady  with  fome  other  amufe- 
nient,  that  it  may  not  be  perceived  you  have  failed. 

RECREATION  XLV. 

The  magnetic  planetarium. 

CONSTRUCT  a round  box  ILMN,  of  eight  or 
nine  inches  diameter,  and  half  an  inch  deep,  (Plate 
XIII.  Fig.  1.)  On  its  bottom  fix  a circle  of  paftet 
board,  on  which  draw  the  central  circle  A,  and  the 
fcveo  circumjacent  circles  B,  C,  D,  E,  F,  G,  H.  Dir 
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vide  the  central  circle  into  feven  equal  parts  by  the 
lines  AB,  AC,  AD,  AE,  At',  AG,  and  AH,  which 
mud  pafs  through  the  centers  of  the  other  circles  and- 
divide  each  of  them  into  two  equal  parts.  Then  di- 
vide the  circumference  of  each  of  thofe  circles  into  14 
equal  parts,  as  in  the  figure.  * 

You  are  likewife  to  have  another  pafteboard  of  the 
fame  figure,  and  divided  in  the  fame  manner,  which 
muft  turn  freely  in  the  box,  by  means  of  an  axis  placed 
on  a pivot,  one  end  of  which  is  to  be  fixed  in  the  cen- 
ter of  the  circle  A.  See  Fig  2. 

On  each  of  the  feven  fmaller  circles  at  the  bottom 
of  the  box,  place  a magnetic  bar,  two  inches  long,  in 
the  fame  dire&ion  with  the  diameters  of  thofe  circles,, 
and  their  poles  in  the  fituations  exprelfed  in  the  figure. 

There  mull  be  an  index  O,  like  that  of  the  hour- 
hand  of  a dial,  which  is  to  be  fixed  on  the  axis  of  a 
central  circle,  and  by  which  the  pafteboard  circle  in 
the  box  may  be  turned  about.  There  muft  be  alfo  a 
needle  P,  that  will  turn  freely  on  the  axis,  without 
moving  the  circular  pafteboard. 

In  each' of  the  feven  divilions  of  the  central  circle 
Write  a different  queftion  and  in  another  circle,  divid- 
ed into  12  parts,  you  may  write  the  names  of  the  12 
months.  In  each  of  the  feven  circles  write  two  anl'wers 
to  each  queftion,  obferving  that  there  muft  be  but 
feven  words  in  each  anfwer  ; in  the  following  manner. 

In  the  firft  divifion  of  the  circle  G,  which  is  oppofite 
the  firft  queftion,  write  the  firft  word  of  the  firft  anf, 
wer.  In  die  fecond  divifion  of  the.  next  circle  write 
the  fecond  word ; and  fo  on  to  the  laft  word,  which 
will  be  in  the  feventh  divifion  of  the  feventh  circle.  , 

In  the  eighth  divifion  of  the  firft  circle  write  the  firft 
word  of  the  fecond  anfwer : in  the  ninth  divifion  of 
the  fecond-  circle  write  the  fecond  word  of  the  fame 
anfwer  ; and  fo  on  to  the  fourteenth  divifion  of  the 
feventh  circle,  which  muft  contain  the  laft  word  of 
that  anfwer. 

The  fame  muft  be  done  for  all  the  feven  queftions, 
and  to  each  of  the.m  mult  be  alligned  two  anfwers,  the 

words 
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words  of  which  are  to  be  difperfed  through  the  leven 
circles. 

At  the  center  of  each  of  thefe  circles  place  a pivot, 
and  have  two  fets  of  magnetic  needles  as  Q^R,  the 
pointed  end  of  one  fet  being  north,  and  the  other 
fouth. 

Now,  the  index  of  the  central  circle  being  directed 
to  any  one  of  the  queilions,  if  you  place  one  of  the 
two  magnetic  needles  on  each  of  the  feven  lelfer  circles, 
they  will  fix  themfielves  according  to  the  direction  of 
the  bars  on  the  correfponding  circles,  at  the  bottom 
of  the  box,  and  confequently  point  to  the  feven  words 
that  compofe  the  anfwer.  If  you  place  one  of  the  o- 
ther  needles  on  each  circle,  it  will  point  to  the  words, 
that  are  diametrically  oppofite  to  thofe  of  the  firll  anf- 
wer, the  north  pole  being  in  the  place  of  the  fouth 
pole  of  the  other. 

\ou  therefore  prefent  this  planetarium  to  any  per- 
fon,  and  defire  him  to  choofe  one  of  the  queilions- 
there  wrote  ; and  you  then  fet  the  index  of  the  central, 
circle  to  that  queftion,  and  putting  one  of  the  needles, 
on  each  of  the  feven  circles,  you' turn  it  about,  and 
when  they  all  fettle  they  will  point  to  the  feven  words' 
that  compofe  the  anfwer/  The  two.anfwers  may  be 
one  favourable  and  the  other  unfavourable : and  the. 
different  needles  will  ferve  to  diverfify  the  anfwers 
when  you  repeat  the  experiment. 

The  moveable  needle  P,  is  to  place  againft  the  names 
of  the  months  ; and  when  the  party  has  fixed  upon  a 
queflion,  you  place  that  needle  againll  the  month  in 
which  he  was  born,  which  will  give  the  bufinefs  an  aic 
of  more  myftery. 

At  the  center  of  the  large  circle  may  be  the  figure 
of  the  fun,  and  on  each  of  the  feven  fmaller  circles* 
one  of  the  characters  of  the  five  planets,  together  with 
the  earth  and  moon.  This  Recreation,  well  executed, 
is  one  of  the  moll  entertaining  thatmagnetifm  has  pro-, 
duced. 
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CONSTRUCTION  OF  IHt  MAGNETICAL  AND  MECHANICAL 
TABLE. 

LET.  the  table  ABCD-  (Plate  XIV.  Fig.  1,  and  2.) 
be  condrufted  by  an  able  workman,  as  near  as.pothble 
after  the  following  plan  and  dimenfions. 

Fir  It,  this  table  mud  be  five  feet  long,  by  two  feet 
and  a half  wide.  Its  top  mud  be  only  half  an  inch 
thick,  except  at  the  edge,  which  is  to  be  one  inch  and 
a half  thick,  and  go  out  beyond  the  feet  of  the  table 
about  an  inch.  This  precaution  is  quite  necefTary,  that 
the  magnetic  apparatus  concealed  beneath  the  furface 
of  the  table  may  be  nearer  to  the  pieces  placed  on  it ; 
and  that  there  may  be  no  room  to  imagine  that  there 
are  any  parts  concealed. 

Secondly,  the  four  feet  E,  F,  G,  H,  Fig.  2.  as  well 
as  the  two  crofs-pieces  L,  L,  mud  be  hollow,  being 
formed  of  four  pieces  of  wood  half  an  inch  thick,  and 
two  inches  wide,  and  confequently  the  fpace  between 
them  ;i  fquare  inch. 

In  the  third  place,  there  mud  be  a fecond  furface 
to  the  table,  placed  under  the  other,  and  at  one  inch 
and  a half  didance  from  it.  Fourthly  at  one  end  of 
the  table  frame,  and  parallel  with  the  crofs-pieces  L, 
L,  there  mud  be  a dep  MN,  which  joins  to  the  frame; 
the  joints  of  this- dep  are  likewile  to  be  hollow  and 
eommunieate  with  the  two  hind  feet  of  the  table.  This 
table  mud  be  made  with  great  care,  that  there  may 
be  no  room  to  fufpetd  there  are  any  cavities  in  the  legs 
or  top  ; and  if  any  of. the, jointings  iliould  appear,  they 
mud  be  painted  to  prevent  all  l'ufpicion.  The  table 
being  thus  prepared  may  be  covered  with  a green  cloth, 
on  which  are  to  be  placed  the  different  pieces  hereaf- 
ter defcribed,  by  which  the  fubfequent  recreations  are 
to  be  performed. 

On  the  fide  of  the  lower  plane  of  the  table  next  AB, 
at  eight  inches  didance  from  the  point  O,  and  at  the 
point  P,  fix  the  piece  QR,  Fig.  3,  compofed  of  a pul- 
ley S,  of  fix  inches  diameter,  and  one  third  of  an  inch 

thick, 
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thick,  on  which  is  fixed  a brafs  rod ; to  one  end  of: 
which  mud  be  fattened  two  magnetic  bars,  eight  inch- 
es long  and  bound  together  by  four  brafs  rings ; or  ai 
lingle  bar,  ttrongly  impregnated;  or  elfe  an  impreg* 
nated  horfefhoc,  placed  as  XYZ. 

Beneath  this  pulley,  and  at  its  center,  fix  the  brafs 
barrel  X,  of  one  inch  and  a half  diameter,  and  half 
an  inch  thick,  in  which  fix  the  fpring  of  a clock.  At 
the  end  of  the  axis  of  the  pulley,  and  beyond  the  brafs 
barrel,  let  there  be  a fquare  hole  that  is  to  come  out,, 
under  the  table,  and  clofe  to  it,  and  by  which  is  to  lie 
fattened  a fmall  wheel  with  a catch,  that  the  fpring  in 
the  barrel  may  be  contracted  or  extended  at  pleafure. 
Round  the  pulley  let  there  go  a fmall  Tiring,  fuch  as 
is  not  much  apt  to  dilate  or  contract*.  It  mould  pafs 
over  a fmall  pulley  near  the  opening  into  the  foot  H, 
tfnd  then  over  another  at  the  bottom  of  the  fame  footf , 
and  oppofite  to  the  communication  with  the  ftep,  that 
it  may  go  behind  the  partition  W. 

Agamft  the  other  fide  of  the  partition  there  is  to  be 
placed  a table  (Plate  XV.)  of  two  fee t and  a half  long, 
and  placed  at  a convenient  height  for  the  perfon  who 
is  to  draw  the  firing  that  communicates  with  the  mag- 
netic  apparatus,  clearly  to  dittinguilh  the  numbers, 
letters,  and  words  there  wrote. 

The  table  is  thus  formed.  Firft,  tneafure  the  exaft 
dittance  that  the  cord  pafTes  over  while  the  pulley 
makes  a complete  revolution,  and  mark  that  dittance 
on  the  table,  as  frtfln  V to  Z. 

Have  three  circles  of  wood,  covered  with  paper,  as 
A,  B,  and  C,  Fig  i,  4,  and  5.  Divide  that  of  A into 
24  equal  parts,  and  in  each  of  thofe  parts  write  one  of 
the  24  letters  of  the  alphabet.  Divide  the  firft  column 
of  the  table  into  the  fame  number  of  equal  parts,  and 
in  each  of  them  write  the  fame  letters  and  in  the  fame 
order. 

Then 

* It  may  be  braided  like  a lace*  as  tiiat  is  hot  much  fubjcCt  to 
contract. 

f Thcfe  putties  fliould  be  fixed  on  their  axis,  that  they  may  not 
make  any  r.oife  in  turning. 
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Then  divide  the  circle  B into  3 2 equal  parts,  in  each 
of  which  write  the  name  of  one  of  the  cards  of  piquet. 
Divide  the  fecond  column  of  the  table  in  the  fame  num- 
ber of  equal  parts,  and  in  them  write  die  fame  names- 
ih  the  fame  order. 

Laftl'y  divide  the  circle  C,  into  t8  equal  parts,  in 
each  of  which  write  one  of  the  numbers  from  1 to  1 e-» 
and  the  three  fractions  f,  i,  Then  divide  the  third 
column  of  the  table  into  the  fame  number  of  equal- 
parts,  and  in  them  write  the  fame  numbers  likewife* 
The  pulley  C mud  be  placed  above  the  table,  and 
over  it  muft  run  the  firing,  at  the  end  of  which  is  to 
hang  the  weight  D,  fufficiently  heavy  to  keep  it  de- 
fended, but  not  to  put  the  pulley  on  the  table  in  mo- 
tion.  Jo  this  firing  mud  be  annexed  the  wire  cr 
index  E,  which  xnuft  be  moveable,  that  it  may  be 
adapted  to  the  unavoidable  contraffion  or  dilation  of 
the  firing,  occafioned  by  the  moiflnre  or  drynefs  of  the 
air ; as  otherwife  it  would  not  conflantly  anfwer  to  the 
divilions  on  the  board. 

Provide  a copper  bafon,  quite  thin,  about  a foot  in 
diameter,  and  one  inch  and  a half  deep.  It  Ihould 

t7°  .la,nu  es'  yon  may  take  it  readily  off 
the  table  without  ipilhng  the  water.  This  bafon  is  to 
go  into  each  of  the  circles  deferibed  above.  Each 
of  thofe  circles  alio  mud  have  a private  mark,  by 

firion'  >0U  ma>’  P aC£  !t  °n  thc  table  ‘n  its  ProPer  pi. 

purc^b  lVqy  1‘Shrt  T°d  °r  C°rk’  make  a fmaI1  fi- 

gure,  m tlfe  ihape  of  a firen  or  mermaid,  in  which  is 
to  be  placed  a magnetic  bar,  in  a proper  direclion  with 
regard  to  the  magnetic  horfe-fhoc.  This  figure  is  to 
float  upon  the  furface  of  the  water  in  the  bafon+. 

In  the  lafl  place,  part  of  the  ftep  at  the  bottom  of 

I Vo?™  ' "“f  “'ji”  '!*=  ™n„er  of  “l™ 

jfe T l' 

luggcft.,  ’ tVcr/  one  s laiic.y  will 

"f  inflead  of  a firen  you  mav  form  t rn.  r 
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and  communicate  with  the  other  fide  of  the  partition, 
fo  as  to  be  vifible  to  the  perfon  behind  it,  but  not  any 
one  in  the  room  where  the  machine  (lands. 

Now,  matters  being  thus  prepared,  when  you  place 
the  bafon  on  the  table  in  one  of  the  circles,  fo  that  its 
center  is  over  the  axis  that  turns  the  magnetic  piece 
concealed  in  the  table,  if  the  perfon  behind  the  parti- 
tion draw  the  index  in  the  firing  up  to  any  one  of  the 
numbers,  letters  or  words  on  Plate  XV.  the  magnetic 
piece  on  the  table  will  place  itfelf  againft  the  fame 
number,  letter,  or  word.  Therefore,  if  you  place  the 
firen  on  the  furface  of  the  water,  it  will,  by  means  of 
a magnetic  wire  concealed  in  it,  direft  itfelf  to  that 
part  where  the  laTge  bar  or  horfeuhoe  is  moved.  If 
the  perfon  behind  the  partition  draw  the  wire  up  and 
down,  before  he  fix  it,  the  firen  will  in  like  manner 
make  various  motions,  as  if  undetermined  where  to  fix. 

RECREATION  XLVI. 

To  make  the  firen  of  the  magnetic  table  point  to  all  the  letter: 
of  a given  word. 

YOU  muft  have  three  cards,  on  which  are  wrote 
the  names  of  three  perfons  or  cities,  or  any  other  words 
you  pleafe.  One  of  thefe  cards  mult  be  of  the  common 
fize,  another  a little  longer,  and  the  third  a little  wider. 
Thefe  cards  you  give  to  any  perfon,  and  defire  him  to 
choofe  which  of  them  he  thinks  proper,  and  to  keep  it 
to  himlelf.  He  is  then  to  return  ypu  the  two  remain- 
ing cards,  and  you  will  difcover  immediately  by  the 
touch,  which  card  he  has  chofe.  You  are  previoufly 
to  agree  with  the  perfon  behind  the  partition  on  the 
three  different  expreflions,  which  denote  the  card  that 
is  chofen.  For  example,  you  are  to  fay  either,  7 'he ft - 
rcn  Jhall  name  the  word ; or  Jhe  Jhall  point  out  the  letter t 
that  compofe  the  word  ; or  Jhe  will  find  out  the  word.  Then 
your  confederate,  after  giving  the  firen  fome  indeter- 
minate motions,  will  direft  her  fucceflively  to  the  fe- 
deral letters  that  compofe  the  word  wrote  on  the  card. 

Not;c, 
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Note,  the  confederate  muft  be  of  a ready  apprehen- 
fion  ; and  affift  his  memory,  adjoining  to  the  foremen- 
tioned  table,  he  fhould  have  a paper,  on  which  are- 
wrote  the  feveral  figns  you  are  to  give  him. 

The  firen  is  to  point  cut  the  time  expreffed  by  any  given 
'watch. 

You  defire  any  perfon  to  lend  you  his  watch,  and  lay- 
ing it  on  the  table,  you  tell  him  that  the  firen  Ihall  thow 
the  precile  time  at  which  it  then  is.  You  then  mount 
the  ftep,  as  if  to  place  the  watch  more  properly;  and 
at  the  fame  time  prefs  down  the  moveable  pieces  as 
many  times  as  are  equal  to  the  hours.  The  perfon  be- 
hind the  partition  obferving  carefully  that  number, 
makes  the  firen  point  to  it.  You  then  make  a fimilar 
fignal  for  the  quarters  and  minutes,  and  your  confe- 
derate, in  like  manner  as  before,  makes  the  firen  point 
lefpeiflively  to  them. 

To  make  thi  firen  point  to  three  numbers  that  have  been 
chofen  by  three  different  perfons . 

You  muft  have  a fmall  bag,  like  that  defcribed  in 
the  3 2d  Recreation  of  this  volume  in  which  there  are 
four  divifions.  In  the  firft  of  them  you  muft  put  the 
numbers  from  1 to  1 5 ; and  in  each  of  the  three  others 
feveral  tickets  that  have  the  fame  number,  but  not 
higher  than  15.  You  draw  out  a handful  of  tickets  * 
from  the  firft  divifion,  and  fhow  that  they  confift  of 
different  numbers.  Then  put  them  again  in  that  divi- 
fion, and  offer  one  of  the  other  divifions  to  the  three 
perfons,  from  which  they  are  each  to  draw  a fingle  ' 
number.  Your  confederate  being  previoufly  informed 
what  thofe  three  numbers  are,  and  in  what  order  they 
are  to  be  drawn,  will  immediately  diredt  the  firen  to 
them. 

After  the  parties  have  drawn  the  three  numbers, 
you  may  afk  whether  the  firen  Ihall  point  to  their 
numbers  feparately,  or  to  the  amount  of  the  whole. 
Suppofe,  for  example,  the  three  numbers  be  5,  7,  and 
1 1.  The  firen  is  then  made  to  point  firft  to  2,  and  ' 

H * then 
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then  to  3,  which  form  23,  the  amount  of  thole  num- 
bers. 

\ou  may  likewife  let  the  fame  perfon  draw  two  or 
three  numbers,  and  the  firen  (hall  fhow  him  either  thofe 
numbers  ieparately,  their  amount,  or  their  produft 
yhen  multiplied  together. 

d perfon  having  drawn  a card  from  the  pack,  the  firen  points 
to  the  name  of  that  card  on  the  circle. 

The  perfon  having  drawn,  from  a piquet  pack,  the 
card  that  you  have  previoufly  agreed  on  with  your 
confederate,  by  your  prefenting  that  card  in  the  man- 
ner already  deicribed,  he  immediately  diredts  the  firen 
to  that  card.  It  will  be  proper  to  agree  on  a fecond 
card  with  your  confederate,  that  you  may  tepeat  the 
experiment  if  it  fhould  be  defired. 

A quefiion  being  propofed  by  any  perfon , the  fren  gives  the 
anfwer ; though  the  perfon  who  exhibits  the  Recreation 
does  not  know  the  quefisn. 

On  five  cards  write  five  fuch  different  quefiions  as 
may  be  all  anfwered  by  the  fame  word : as  for  example. 

1.  What  can  be  in  all  parts  of  the  earth  at  the  fame 
time  ? 


a. 


W ll'l*’  A Afle 


itrtr  rAitn 


A 


3.  What  mud  a man  have  to  carry  him  crofs  the  o- 
cean  ? 

4.  What  is  it  the  hunter  does  with  his  horn  ? 

5.  What  makes  a great  noife  but  no  Ihow  ? 

6.  What  brings  trees,  towers  and  fteeples  to  the 
ground  ? 

All  thefe  quefiions  are  to  be  anfwered  by  the  word. 
wind.  You  therefore  ihow  that  the  cards  contain  dif- 
ferent quefiions,  and  then  give  them  to  any  perfon,. 
telling  him  to  choofe  one  of  them  privately,  and  keep- 
ing it  to  himfelf,  to  put  the  reft  in  his  pocket ; which 
being  done,  your  confederate  direffs  the  firen  to  the 
letters  that  compofe  that  word.  If  you  would  repeat 
the  experiment,  you  miill  have  another  fit  of  cards 
which  have  a different  anfwer,  that  it  may  not  appear 

that 
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that  the  fame  word  anfwers  all  the  cards.  This  recre- 
ation is  eafily  performed,  and  occafions  no  frnall  ue- 

gree  of  furprife.  . . . , , . 

The  principal  part  of  thefe  recreations  with  the  iiren 
were  invented  by  M.  Guyot,  and  were  therefore  never 
exhibited  in  public  before  the  appearance  of  his  book.  1 

RECREATION  XLVII. 

The  fagacious  ftuan.  . 

PROVIDE  a box  XV,  (PI.  XVI.  Tig.  1.)  eighteen 
inches  long,  and  nine  wide,  and  two  deep,  the  top  of 
which  is  to  Aide  on  and  off,  at  the  end  Y.  Toward 
the  end  X,  defcribe  a circle  of  fix  inches  diameter, 
round  which  are  to  be  fixed  fix  fmall  vafes  of  wood  or 
ivory,  of  one  inch  and  a half  high ; and  to  each  ot 
them  there  mull  be  a cover. 

At  the  end  Y place  an  egg  B,  of  ivory  or  other 
matter,  of  about  three  inches  and  a half  high,  with  a 
cover  that  fhuts  by  a hinge,  and  fallens  with  a fpring. 
It  mud  be  fixed  on  the  (land  C,  through  which,  as 
well  as  the-  bottom  of  the  eggr  and  the  part  of  the  box 
diredlly  underneath,  there  mud  pafs  a hole  of  cne- 
third  of  an  inch  in  diameter.  In  this  cavity  place  an 
ivory  cylinder  F,  .that  can  move  freely,  and  riles  or 
falls  by  means  of  the  fpring  R.  You  mud  have  a thin 
copper  bafon  A,  of  fix  inches  diameter,  which  is  to  be 
placed  on  the  center  of  the  circle  at  X,  and  confequenu 
ly  in  the  middle  of  the  fix  vafes. 

Let  a proper  workman  condruft  the  movement  ex- 
prelfed  by  Fig.  2.  which  is  compofed  of  a quadrant  G, 
that  has  16  teeth,  and.  is  moveable  about  an  axis  in 
the  ftand  H,  that  has  an  elbow,  by  which  it  is  fere  wed 
to  the  bottom  of  the  box  at  L ; and  to  the  quadrant 
there  mud  be  joined  the  drait  piece  . K,  The  horizon- 
tal wheel  M,  has  24  teeth,  and  is  fupported  by  the 
piece  S,  which  is  ferewed  to  the  end  of  the  box  next 
X.  On  the  axis  of  this  wheel  place  a brafs  rod  OP, 
five  inches  long,  and  at  the  part  O place  a large  bar 
or  horfelhoe,  of  a femicircular  form,  and  about  two 
H 3 inches 
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inches  and  a half  diameter,  drongly  impregnated, 
lne  iteel  rod  V,  takes  at  one  end  the  teeth  of  the  qua- 
drant  G,  by  the  pinion  F,  and  at  the  other  end  the 
wheel  M,  by  the  perpendicular  wheel  N,  of  30  teeth  ; 
the  two  ends  of  this  rod  are  fupported  by  the  two  (lands 
that  hold  the  other  pieces.  Under  the  piece  K,  that 
joins  to  the  quadrant,  mud  be  placed  the  fpring  R,  by 
which  it  is  raifed,  and  pulhesup  the  cylinder  that  goes 
through  the  Hand  C,  into  the  egg. 

You  mud  alfo  have  fix  fmall  etwees  or  cafes  as  Y, 
3-  1 hey  mud  be  of  the  fame  circumference  with 

the  cylinder  in  the  dnnd,  and  round  at  their  extremi- 
ties: their  length  mud  be  different,  that  when  they 
are  placed  in  the  egg,  and  the  lower  end  enters  the 
hole  in  which  is  the  cylinder,  they  may  ihrud  it  down 
more  or  lels,  when  the  top  of  the  egg,  againd.  which 
they  prefs,  is  fadened  down ; and  thereby  lower  the 
bar  that  is  fixed  to  the  end  of  the  quadrant,  and  confe- 
quently,  by  means  of  the  pinion  F,  and  wheels  N, 
M,  turn  the  horfe-fhoe  that  is  placed  upon  the  axis  of 
the  lad  wheel*. 

In  each  of  thefe  etw’ees  place  a different  quedion, 
wrote  on  a flip  of  paper  rolled  up,  and  in  each  of  die 
vafes  put  the  anfwer  to  one  of  the  queftions ; as  you 
well  know,  by  trials,  where  the  magnetic  bar  or  horfe- 
lhoe  will  dop. 

Ladly  provide  a fmall  figure  of  a fwan,  or  what 
Other  you  pleale,  made  of  cork  or  enamel : in  which 
you  mud  fix  a touched  needle,  of  the  larged  fize  of 
thofe  commonly  ufed  in  fewing. 

Being  thus  prepared,  you  offer  a perfon  the  fix  et- 
wees, and  defire  him  to  chaofe-  any  one  of  them  him- 
felf,  and  conceal  the  others,  or  give  them  to  different 
perfons.  He  is  then  to  open  the  etwee,  read  the  quef- 
tion  it  contains  to  himfelf,  and  return  the  etwee  to 
you,  after  replacing  the  quedion.  You  then  put  the 

etwee 

* The  cxadl  length  of  thefe  etwees  can  he  determined  by  trials 
only,  which  uials^howevcr,  may  be  made  with  round  pieces  of 

wood. 
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etwee  in  die  egg,  and  placing  the  fwan  upon  the  wa- 
ter in  the  bafon,  you  tell  the  company  lhe  will  pre- 
fently  discover  in  which  of  the  vafes  the  anfwer  is 
contained.  The  lame  experiment  may  be  repeated  with 
all  the  etwees. 

This  apparatus  is  more  commodious  than  that  of 
the  firen,  as  it  may  be  eafily  moved  from  one  place 
to  another,  and  as  there  is  here  no  occafion  for  a con- 
federate. But  at  the  fame  time  it  wdllnot  admit  of  fo 
great  a variety  of  experiments. 

CONSTRUCTION  OF  THE  COMMUNICATIVE  BELL- 

LET  th$re  be  made  a box  of  copper  in  the  form  of 
part  of  a hollow  covered  cylinder,  as  AB  (PI.  XVII. 
Fig.  i.)  This  box  muft  be  placed  upon  the  circle  of 
wood  C,  that  has  at  its  center  a pivot,  on  which  is  to 
be  placed  a touched  needle  I),  three  inches  long,  and 
thicker  than  the  common  needles ; at  each  end  it  muft 
have  a very  fmall  brals  knob,  and  near  to  one  end  of 
it  there  muft  be  placed  a fmall  bell  F,  like  that  of  a 
repeating  watch  5 the  bottom  of  this  box  muft  be  doled 
with  a gauze,  that  the  needle  may  not  be  vifible. 

On  the  inlid e of  the  magnetic  table,  PI.  XIV,  place 
a double  bar  MO,  of  about  five  inches  long,  ftrongly 
impregnated,  and  fixed  on  an  axis,  under  which  is 
placed  a double  pully  of  an  inch  diameter.  To  one 
part  of  this  pulley  fix  a fmall  cord,  the  other  end  be- 
ing faftened  to  the  fpring  N.  From  the  other  part  of 
the  pulley  muft  go  a cord  that  pa/Ies  over  another  pul- 
ley at  A,  and  from  thence,  through  the  leg  H,  and 
behind  the  partition  W ; in  the  fame  manner  as  in  the 
experiment  of  the  firen. 

I he  motion  of  this  cord  being  conftantly  the  fame 
and  of  very  little  extent,  a lever  may  be  fixed  behind 
the  partition,  by  which  the  magnetic  bar  may  be  readi- 
ly. moved  from  B to  C. 

This  preparation  being  made,  when  you  place  the 
copper  box  or  cylinder  on  the  table,  in  fuch  manner 
that  the  pivot  which  holds  the  needle  is  diredtly  over 

that. 
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that  which  holds  the  magnetic  bar  in  the  table  *,  if 
the  lever  behind  the  partition  be  thruft  down,  the  bar 
will  be  moved  from  B to  C,  and  will  caufe  the  fame 
motion  in  the  needle,  and  consequently  make  it  ftrike 
againft  the  bell  in  the  cylinder. 

RECREATION  XLVIII. 

To  tell  by  the  communicative  bell , the  card  that  a perfon  ha: 
drawn  from  the  pack. 

YOU  are  fir  ft  to  obferve,  that  the  founding  of  the 
bell  fignifiesye/,  and  its  filence  m. 

Open  the- pack  before  the  perfon,  and  dextroufly 
prefent  that  card  to  him  which  you  have  agreed  on 
with  your  confederate.  When  the  perfon  has  drawn 
that  card  you  interrogate  the  bell,  after  the  following 
manner.  Suppofe  the  card  drawn  to  be  the  knave  of 
fpades. 


Queftions. 

Anfwers. 

Do  you  know  the  perfon  that  has  1 - 
drawn  the  card  l j 

Yes. 

Is  it  a gentleman  l 

No. 

Is  it  a lady  ? 

Yes 

Do  you  know  her  ? 

Yes.  • ; 

Is  (he  handfome  ? 

Yes. 

Are  you  fure  you  know  the  card  ? 

Yes. 

Is  it  a diamond — a heart — a club  ? 

No. 

Are  you  fure  you  are  not  miftaken  ? 

Yes. 

Is  it  then  a fpade  ? 

Yes. 

Is  it  the  king — ten — nine  of  fpades? 

No. 

Is  it  the  knave  ? 

Yes. 

This  manner  of  anfwering  queftions  may  be  applied 

to  various  intentions:  as  to  naming  the  hour,  or  the 
number  of  perfons  in  company,  &c.  The  foregoing 
Recreation  is  fufficiently  common  ; the  following  is 
fomething  more  extraordinary. 

To 

• There  mu  ft  be  a mark  on  the  cylinder,  by  which  you  will 
be  di:  cited  in  placing  it  on  the  table. 
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To  tell , by  the  bell , at  what  number,  from  the  top,  any 
card  of  a pack  it,  that  a perfon  ft  all  name. 

To  perform  this  Recreation  you  fnuft  be  provided 
with  a piquet  pack  of  cards,  in  which  the  leveral  fuites 
are  placed  in  the  following  order,  diamonds,  fpades, 
hearts,  and  clubs  : and  the  cards  of  every  fuite  in  their 
natural  rank,  as  ace,  king,  queen,  knave,  ten,  & c. 

You  fhuftle  them,  according  to  the  manner  preferib- 
ed  in  p.  42.  of  the  firft  volume,  and  they  will  then  be 
in  the  following  order. 

' clubs  ll  Eight  diamonds 

18  King  | 

19  Queen  | 

20  Knave  fpades 


1 

2 

3 

+ 

5 

6 

7 

8 

9 

to 

1 1 

1 2 

»3 

H 

15 

16 


Knave  1 
Ten  j 
Eight 
Seven 
King 
Queen 
Ten 
Nine 


hearts 


fpades 

Seven  diamonds 
Ace  fpades 
Queen  l 

Knave  1 

. > 

Ace 
King 
Ten 
Nine 


diamonds 


21 

22 

23 

24 

25 

26 

27 

-Q 

29 

30 

3 1 

32 


Eight 

Seven 

Ace 

Knave 
I en 
Nine 
Ace 

T t\l .. 

Queen 

Nine 

Eight 

Seven 


hearts 


clubs 


A copy  of  this  arrangement  your  confederate  muft 
have.  Therefore  when  the  perfon  has  named  the  card 
he  choofes,  he  who  is  behind  the  partition  hearing 
what  card  it  is,  either  by  the  other's  naming  it,  or 
your  repeating  it,  by  looking  on  his  fcheme  will  fee 
the  number  at  which  it  is  placed,  and  immediately 
ilrikc  that  number  on  the  bell. 

This  Recreation  is  the  more  extraordinary,  as  it 
may  be  repeated  a Iccond  or  third  time,  by  your  fhuf- 
fling  the  cards  in  a determinate  order  ; nothing  more 
being  needfary  than  for  the  confederate  to  have  a 
fcheme  of  the  fituation  of  the  cards  after  each  Ihuffle. 

RECRE- 
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RECREATION  XL IX. 

The  magnetic  balance. 

\ OU  ittuft  have  a fmall  balance,  fuch  as  is  common- 
17  ufed  for  weighing  money,  as  AB  (Plate  XVII.  Fig-. 
2.)  It  mould  be  very  exatt,  and  the  feales  muft  be’ 
iron  or  (led,  very  thin,  and  gilt  or  lacquered.  This 
balance  muft  be  fupported  by  a ftand  fixed  to  the  top 
ot  the  magnetic  table.  The  bottom  of  the  feales 
mould  not  be  ahovc.half  an  inch  diftant  from  thetabie.' 

You  muft  obferve,  that  they  are  to  be  placed  over 
that  part  of  the  table  where  is  the  magnetic  bar  that 
is  ufed  for  the  firen  and  bell : fo  that  the  centers  of  the 
two  feales  are  to  be  over  the  points  O and  M.  Thefe 
feales  muft  be  ftrongly  touched,  that  they  may  be  the 
more  eaiily  attracted  by  the  magnetic  bar. 

This  preparation  being  made,,  you  a(k  a perfon  to 
lend  you. two  pieces  of  money,  fuppofe  two  guineas, 
and  you  place  them  in  the  feales,  which  will  remain 
in  equilibrium,  if  the  pieces  be  of  equal  weight.  You 
then  propofe  to  the  perfon  to  augment  the  weight  of  ei- 
ther of  tnem  at  pleafure,  arid  wnen  he  has  determined, 
your  confederate  behind  the  partition,  by  means  of 
the  lever,  movies  the  bar  toward  one  of  the  feales,  and 
it  immediately  tdefeends.  You  then,  if  required,  make 
the  fame  experiment  withihe  other  feale. 

To  give  your  confederate  notice  which  feale  is  to 
be  moved,  nothing,  more  is  neceflary  than  to  fay,  is  it 
this,  or  is  it  that  feale ; you  having  previoufly  agreed- 
with  him  which  feale  the  words  this  or  thatSlvAl  fignify, 

RECREATION  L. 

The  fympathetic  dials . 

LET  there  be  two  dials  conftrudted  of  the  fame 
form  and  fize.  The  movements  of  each  confifting  cf 
a barrel  A,  and  the  four  wheels  A,  B,  C,  D,  with 
their  pinions,  and  the  fly  F.  The  fame  as  in  the  ftrik- 
in g part  of  a clock  or  dial.  (See  PL  XVII.  Fig.  3.) 

The 
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The  movements  of  each  of  them  muft  be  enclofed 
between  two  plates  of  brafs  G and  H,  Fig.  4»  of  about 
two  inches  and  a half  diameter,  and  diftant  from  each 
other  about  two-thirds  t>f  an  inch.  Let  the  axis  of  the 
wheel  C pafs  through  the  center  of  the  upper  plate 
G,  which  is  to  be  covered  with  a dial  plate,  that  ferves 
for  ornament  only.  On  the  fame  axis  place  a needle 
or  index,  as  in  a common  dial. 

Under  the  plate  H,  Pig..  3.  and  on  the  axis  of  the 
barrel,  continued  out  beyond  the  plate,  fix  a wheel 
with  a catch,  by  which  the  movement  of  each  of  the 
dials  may  be  wound  up. 

To  one  of  thefe  dials  let  there  be  a catch  or  trigger 
on  the  outftde,  by  which  it  may  be  flopped  or  put  in 
motion  wfith  a touch  of  the  finger.  To  the  other  dial 
fix  the  catch  L N M,  whofe  axis  is  at  N ; the  end  L 
takes  the  fly  of  the  movement,  and  confequently  when 
the  other  end  is  thruft  back  the  wheels- are  at  liberty 
to  move.  This  catch  is  to  be  placed  on  the  brafs 
wheel  H,  - near  the  pait  I.  It  is  to  be  of  Heel,  well 
polilhed  and  touched,  with  itsfoiith  pole  at  M.  Great 
care  muft  be  taken  to  make  this  part  move  extremely 
free,  that  it  may'  be  eafily  attracted  by  the  bar  in  the 
magnetic  table,  on  which  it  is  to  be  placed.  Each  of 
thefe  dials  is.  to  be  enclofed  in  a cafe  of  thin  copper  or 
brafs  Q^R. 

Gn  the  infide  of  the  magnetic  table,  PI.  XIV.  place 
the  piece  OP,  compofed  of  four'fteel  oars  ftrongly  im- 
pregnated : they  fhould  be  feven  or  eight  inches  long, 
half  an  inch  wide,  and  one  inch  thick  : they  muft 
be  bound  clofe  together  by  four  brafs  rings,  of  which 
that  next  P fhould  be  larger  than  the  reft,  and  (land- 
ing out  beyond  the  bars,  fhould  have  a hole  through 
it,  by  which  it  is  to  be  fixed  on  a pivot  at  P.  Thefe 
bars  are  to.be  drawn  toward  N,  where  they  are  to  be 
flopped  by  the  fpring  R.  There  muft  alfo  be  a firing, 
which  pafllng  over  the  pullies  S and  T,  goes  down'the 
leg  of  the  table  ; the  bottom  of  which  is  to  be  a lever 
or  treddle,  under  the  flep,  by  means  of  which  the  piece 
QP  may  be  moved  by  your  foot. 

' You" 
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You  therefore  place  the  fecond  dial  on  the  table, 
diredlly  over  that  part  where  flic  extremity  of  the 
bars  OP  is  ; when  you  put  your  foot  upon  the  lever  at 
the  bottom  of  the  table.  Therefore  if  you  then  place 
your  foot  on  that  lever,  the  bars  attracting  the  end  M, 
fif  the  catch,  will  let  the  fly  at  liberty,  and  the  wheels 
being  put  in  motion,  the  index  on  the  front  of  the  dial 
will  niove  with  confiderable  velocity;  but  when  you 
take  your  foot  off  the  lever,  the  catch  will  again  take 
the  fly,  and  flop  the  movement. 

Therefore  having  placed  the  fecond  dial  as  above  di- 
rected, you  give  the  other  dial,  that  had  the  end  of  the 
catch  on  the  outlide,  to  any  perfon,  and  tell  him,  that 
when  he  fliall  flop  it,  or  put  it  in  motion,  the  dial  on  the 
fable  will,  by  ly mpathy,  do  the  lame,  and  by  mount- 
ing the  llep  you  make  it  perform  accordingly.  You 
may  all'o  tell  him  that  the  dial  on  the  table  lhall  either 
flop  or  go,  at  his  command  : but  this  perhaps  may 
deflroy  the  notion  of  the  dials  afting  by  fympathy. 

You  may  contrive  to  have  flops  or  levers  at  diffe- 
tent  parts  of  the  room,  by  carrying  the  cord  under  the 
floor:  or  in  an  adjacent  room,  to  be  moved  by  a con- 
federate. 

CONSTRUCTION  OF  THE  MAGNETIC  ROLtER. 

PROVIDE  a board  two  feet  and  a half  long,  three 
inches  and  a half  wide,  and  half  an  inch  thick,  (fee  PI. 
XVII.  Fig.  5.)  and- divide  it  into  ten  equal  parts,  in 
each  of  which  del'cribe  a circle,  and  divide  its  circum- 
ference likewife  into  ten  equal  parts.  In  each  of  the 
circles  make  a groove,  and  iri  each  groove  place  a 
magnetic  bar,  whofe  poles  are  to  be  difpofed  as  in  the 
figure.  Under  each  end  of  the  board  place  a roller, 
on  which  it  is  to  move  the  magnetic  table,  PI.  XIV. 

To  the  end 'A  of  the  roller  (lee  PI.  XIV.)  faften  a 
cord,  which  is  to  pafs  over  a pulley  at  B,  and  go  down 
the  leg  of  the  table  : to  the  end  of  this  cord  is  to  be 
fafterted  a weight,  inclofed  in  a bag,  which  is  to  pafs 
freely  up  and  down  the  hole  at  B.  To  the  other  end 
B of  the  roller,  there  mutt  lik'cWife  be  fattened  A cord, 

which 
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which  palling  over  a pulley  at  A,  going  down  the  leg 
of  the  table,  and  throughjthe  ftep  at  the  bottom,  comes 
out  behind  the  partition  W. 

Againft  the  other  tide  of  the  partition  place  the  ta- 
ble in  page  98 ; and  at  the  top  of  it  fix  a pulley,  over 
which  muft  pals  a firing,  with  a weight  at  the  end, 
and  to  the  firing  muft  be  fafiened  an  index ; as  in  the 
experiment  of  the  firen. 

The  table  is  formed  in  the  following  manner.  You 
are  firfi  to  determine  by  trials,  the  fpace  that  the  in- 
dex fafiened  to  the  firing  pafies  over,  while  each  of  the 
-ten  divilions  of  tire  roller  comes  to  the  point  S,  in  the 
magnetic  table,  and  mark  them  down  on  the  plan. 
Then  divide  it  into  five  columns.  In  the  ten  divilions 
of  the  firfi  column  write  the  numbers  10,  9,  8,  7,  6, 
5,  4,  3,  2,  1.  In  the  ten  divifions  of  the  fecond  co- 
lumn write  the  vowels  A,  E,  I,  O,  U,  and  the  five 
confonants  D,  G,  L,  N,  R.  In  the  divifions  of  the 
third  column  write  the  figures  i,  2,  3,  4,  5,  6,  7,  8,  9, 
o.  In  the  fourth  column,  in  every  other  divifion, 
in  every  other  divilion,  write  the  name  of  one  of  the 
five  following  cards,  eight  of  fpades,  l'even  of  fpades, 
eight  of  diamonds,  feven  of  diamonds,  ace  of  fpades. 
In  ;the  fifth  column  write  after  the  fame  manner,  the 
names  of  five  dates,  as  England,  Portugal,  Spain, 
Prullia,  Auftria.  You  may  place  what  other  letters 
ydu  pleafe  in  the  fecond  column,  but  they  fhould  be 
fuch  as  by  their  combinations  will  produce  feveral 
words.  The  words  in  the  fourth  and  fifth  columns 
may  likewife  be  changed  for  fuch  as  will  anlwer  to  a- 
ny  other  quefiions  you  choofe. 
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Divifions 

Letters  Figuresj  Cards 

States. 

10 

A 

I 

England 

9 

E 

2 

8 fpades 

8 

I 

3 

Portugal 

7 

O 

4 

7 fpades 

6 

U 

5 

Spain 

5 

D 

6 

8 diamonds 

4 

G 

7 . 

Prufiia 

3 

L 

8 

7 diamonds 

2 N 

9 

Auftria 

i | R 

o 

ace  fpades 

Now  it  follows  from  what  has  been  faid,  that  when 
the  perfon  behind  the  partition  fixes  the  index  in  the 
.cord  againft  any  one  of  thefe  divifions,  the  part  of  the 
roller  which  correfponds  - to  that  divifion  will  be 
brought  oppofite  to  the  point  S,  in  the  magnetic  ta- 
ble, and  confequently  the  touched  needles  in  the  pieces 
hereafter  defcribed,  will  place  themfelves  in  the  fame 
direction  with  the  bar  in  that  part  of  the  roller. 

RECREATION  LI. 

The  magician's  box. 

FIRST  conftrutt  the  bafe  AB,  (Plate  XVIII.  Fig. 
i.)  of  fix  inches  long,  four  wide  and  one  deep.  Let 

it 
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it  be  hollow,  and  covered  with  a piece  that  Hides 
in  a groove.  In  the  middle  of  the  top  piece  make  a 
hole,  either  fquare  or  round,  of  about  half  an  inch 
wide. 

On  this  balls  place  four  panes  of  glafs  F,  Fig.  2, 
joined  together  in  the  form  of  a truncated  pyramid, 
and  lined  with  gauze,  or  thin  paper.  At  its  bottom 
1L,  it  fliould  be  two  inches  and  a half  fquare ; but  at 
top  MN,  only  one  inch  and  a half.  At  the  opening 
place  a convex  glafs  V,  of  five  inches  focus,  that  is  e- . 
qual  to  the  height  of  the  machine.-.  Let  it  be  fixed  to 
the  bafe  AB. 

On  the  infide  of  the  bafe,  and  at  two  inches  diftance 
from  one  of  its  Ihorteft  fides,  fix  a pivot,  on  which  is 
to  be  placed  the  circle  of  prffteboard  OP,  Fig.  3,  of 
four  inches  diameter,  in  which  mufl  be  fixed  the  touch- 
ed needle  QR.'  The  pafteboard  circle  mud  be  divided 
into  ten  equal  parts,  as  in  the  figure  ; which  parts  are 
to  correfpond  to  the  divifions  in  the  foregoing  table. 
In- the  five  divifions  t,  3,  5,  7,  9,  are  to  be  drawn  the 
cards  there  expreffed. 

On  a fecond  circle  of  pafteboard,  that  has  the  fame 
divifions,  write  in  thofe  marked  2,  4,  6,  8,  10,  the  five 
names  of  different  ftates,  mentioned  in  the  foregoing 
table.  6 ° 

As  each  circle  muft  be  previoufly  placed  on  the  bafe, 
and  changed  for  every  different  recreation,  it  will  be 
proper  to  have  two  boxes,  as  it  would  be  impolitic  to 
change  the  circles  before  the  fpeftators.  It  would  be 
ftill  much  better  if  the  box  could  be  placed  in  a cheft 
or  cabinet,  that  was  fixed  againft  a partition,  behind 
which  a confederate  is  placed  ; for  then,  after  perform- 
ing one  recreation,  the  box  might  be  placed  in  the  ca- 
binet, and  the  confederate,  by  a private  opening  in  the 
partition,  might  take  out  the  circle,  and  inlert  another. 

It  will  be  eafy  to  conceive,  from  what  has  been  laid, 
that  when  the  machine  is  placed  on  the  magnetic  ta- 
ble,  at  the  part  S,  fo  that  the  pivot  on  which  the  cir- 
cle turns  is  exattly  over  the  point  S,  the  bar  in  the  part 
of  the  roller  then  there  will  put  the  needle  in  a fimilar 

I 2 direffioa, 
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diiediicn,  and  confequently  by  looking  into  the  ma- 
chine, the  fpedlator  will  fee  the  card,  letter  or  word, 
that  is  oppofite  the  index  in  the  tabic  of  columns. 

/t  perfon  is  to  name  the  Jiate  in  •which  the  city  •wkofe  name 
is  on  the  cards  that  have  been  dealt  to  another . 

On  thirty  cards  write  the  names  of  the  five  follow- 
ing cities ; London,  Liibon,  Madrid,  Berlin,  Vienna. 
Then  fliuffle  and  deal  them  after  the  manner  explain- 
ed in  p.  42,  of  the  firfl  volume. 

Then  tell  the  fecond  perfon  to  look  into  the  box,  and 
read  the  name  of  the  flate  in  which  is  the  city  whofe 
name  is  on  the  cards  in  the  lirft  performs  hand.  The 
fame  is  to  be  done  for  the  four  other  patties. 

To  pet  form  this  tecreation,  nothing  more  is  necef- 
fary  than  to  have  a circle  with  the  name  of  the  live 
hates:  and  that  the  confederate  be  inflrudted  in  the  or- 
der that  each  name  is  to  be  brought  forward  to  the 
eye  of  the  fpe&ator. 

In  recreations  of  this  kind  it  will  be  proper  to  have 
a hole  in  the  partition,  by  which  the  confederate  will 
know  when  to  move  the  circle,  and  keep  it  heady  till 
he  who  performs  the  experiment  has  covered  the  eye- 
glafs  of  the  box. 

RECREATION  LII. 

The  myflical  dial. 

PROVIDE  a board  four  inches  fquare,  and  let  it  be 
fupported  at  the  four  corners  by  feet  about  one  quarter 
of  an  inch  high,  as  AB  (Plate  XVIII.  Fig.  4.)  On 
this  board  draw  two  concentric  circles,  and  divide 
them  into  ten  equal  parts,  in  nine  of  which  write  one 
of  the  numbers  from  1 to  9,  and  in  the  tenth  an  o. 
Thefe  numbers  mud  be  placed  in  the  fame  manner  as 
in  the  figure,  and  the  line  AB  muh  divide. the  divifions 
marked  1 and  6,  into  two  equal  parts.  At  the  center 
of  this  dial  place  a needle  of  a convenient  fize. 

It  is  evident  from  the  conhruihion  of  this  dial,  that 
when  the  perfon  behind  the  partition  places  tire  index 

of 
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of  his  table  againft  any  number  in  the  third  column, 
the  needle  of  this  dial,  when  it  is  placed  over  the  rol- 
ler in  the  magnetic  table,  will  point  to  the  lame  nuni- . 
her. 

To  Jin rat)  by  the  foregoing  dial,  the  numbers  that  t<wo  pcrfons 
have  chofe,  their  fuvi-or  their  product. 

You  mull  here  have  the  fmall  bagdeferibed  in  p.  62 : 
in  the  firft  divifion  of  which  put  the  numbers  from  1 
to  10,  and  in  three  other  divifions  any  numbers  you 
pleafe,  fuppofe  3,  7,  and  S';  that  is,  all  the  tickets  in 
each  of  thofe  three  divifions  mull  have  the  fame  num- 
ber. You  then  offer  two  different  divifions  of  the  bag 
to  two  perfons,  and  they  each  draw  one  number,  fup- 
pofe 5 and  7>  you.  having- previoufly  agreed  with  your 
confederate  what  the  numbers  are  to  be.  You  then 
a Ik  them  whether  the  index  lhall  point  to  their  num- 
bers fucceffively,  their  amount,  or  their  product  when 
multiplied  together. 

If  the  numbers  are  to  appear  fingly,  the  confederate 
firft  diredts  the  index  of  his  table  to  the  number  5, 
which  you  are  to  allow  hrm  a Sufficient  time  to  do. 
Youthen  place  the.  index  on  the  dial,  and  turning  it 
about  it  will  flop  at  that  number.  You  take  off  the 
index  while  your,  confederate  moves  the  Aider,  and 
placing  it  on  again-  it  will  then -flop- at  7. 

If  the  amount- of  the  two  numbers  be  required,  the 
confederate  diredts  his  index  firft  to  one  and  then,  to  z, 
which  make  1 2.  If  the  produdt  be  required,  he  diredts 
the  needle,  in  like  manner,  firft  to  3 and  then  to  5, 
which  make  33. 

You  muft  obferve  to  take  the  needle  off  the  pivot 
immediately  after  it  flops,  before  the  roller  begins  to 
move  again;  and  as  the  needle  will  place  itfelf  diredt- 
ly  in  the  poutron  of  the  bar  underneath,  you  muft  turn 
it  about  as  foon-as  you  have  placed  it  on  the  pivot. 
Attention  Ihould  be  had  to  this  observation  in  all  the 
experiments  with  the  magnetic  needle. 


RECREr 
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RECREATION  LIII. 


The  v:agical  game  of  all  fours* 

TO  perform  this  Recreation  you  mult  have  a pafle- 
hoard  circle,  on  which  there  are  twelve  divifions,  on 
,'r  whlch  cards  are  to  be  painted,  and  to  which  fix 
divifions  of  the  roller  muft  be  adapted.  A pack  of 
cards  are  to  be  previoufiy  ranged  and  Ihuflled,  after 
the  manner  defcribed  in  the  firft  volume,  p.  42,  and 
when  they  are  dealt,  the  hands  are  to  be  as  follows. 


Eldeft 

Teng  }fPad« 

Ace  clubs 
Ace  diamonds 

Knave}  hearts 
Turn-up  card, 


Youngeft 
Ace  ~i 
Queen  t fpades 
Nine  J 
Ace  "I 
Queen  i hearts 
Eight  3 

knave  of  fpades. 


The  eldeft  takes  up  his  cards.  Thofe  dealt  for  the 
youngeft  lie  on  the  table.  Now  the  natural  way  of 
playing  the  above  cards  would  be  as  follows  : firft, 'the 
eldeft  hand  would  lead  one  of  his  aces,  which  the 
youngeft  would  w'in  with  his  nine  of  trumps  ; and  then 
play  his  ace  and  queen  of  hearts,  the  latter  of  which 
the  eldeft  would  win  with  his  king : he  would  next 
lead  his  other  ace,  to  which  the  youngeft  would  play 
his  eight  of  Jiearts.  The  eldeft  muft  then  lead  from 
his  king  and  ten  of  trumps,  both  which  the  youngeft 
muft  take  with  his  ace  and  queen,  and  confequently 
have  higheft,  loweft,  and  game,  which  with  the  knave 
turned  up,  will  make  him  all-fours. 

Therefore  when  the  eldeft  plays,  you  fay  aloud  to 
another  perfon,  the  gentleman  plays  die  ace  of  clubs, 
lor  example,  look  in  the  box  and  fee  what  card  1 muft 
play ; when  your  confederate  will  diredtly  bring  the 
nine  of  trumps  on  the  circle  to  view.  When  it  is  your 
turn  to  play,  you  have  no  occafion  to  fay  any  thing, 
but  only  defire  the  perfou  to  look  in  the  box  and  fee 

what 
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what  card  is  played,  your  confederate  having  direc- 
tions what  to  do.  Thus  you  go  on  till  the  eldell  has 
played  all  his  cards.  But  you  muft  obferve,  each 
time  die  circle  is  to  be  moved  to  prevent  the  peil'on 
from  immediately  looking  into  the  box,  by  fome  amu- 
fing  difcourfe  ; or  it  might  be  better  to  Hand  by  the 
the  box  yourlelf,  In  order  to  cover  and  uncover  it  each 
time  the  perfon  is  to  look  in,  that  the  circle  may  have 
time  to  fettle. 

RECREATION  LIV. 

The  intelligent  fly. 

AT  the  center  of  a box  about  fix  inches  fquare  and 
one  inch  deep  (Plate  XVIII.  Fig.  5.)  place  a pivot. 
Have  a touched  needle  L,  three  inches  and  a half 
long,  and  at  the  end  of  it  that  is  touched  fix  a fly 
made  of  enamel : the  other  end  of  the  needle  mull  be 
fomething  heavier,  to  keep  it  in  equilibrio.  This 
needle  is  to  be  placed  on  the  pivot. 

On  a piece  of  fquare  pafteboard  diat  will  juft  go  in- 
to the  box,  draw  a circle,  ABCD,  three  inches  and  a 
half  diameter ; and  another  at  a fmall  diftance,  con- 
centric with  the  former.  The  part  within  the  laft  cir- 
cle muft  be  cut  out.  This  palteboard  circle  is  to  be 
placed  about  half  an  inch  from  the  bottom  of  die  box, 
and  divided  into  ten  equal  parts,  in  which  are  to  be 
wrote  the  letters  A,  E,  I,  O,  U,  D,  G,  L,  N,  R,  as  in 
the  figure. 

Place  a glafs  about  half  an  inch  above  the  circle, 
and  cover  it  with  ^ circle  of  paper  C,  large  enough  to 
hide  the  needle,  and  leave  only  the  fly  vilible:  on  this 
paper  you  may  paint  fome  allegoric  figures,  that  its 
ufe  may  not  be  fufpedted.  You  muft  next  write  on  24 
cards  the  following  queftions.  Thele  cards  are  to  be 
packed  and  lliuffled,  according  to  the  method  explain- 
ed in  the  firft  volume,  p.  42,  that  they  may  be  in  the 
order  the  queftions  are  here  placed. 
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QUESTIONS. 

I*  Which  is  the  land  of  liberty?  2.  Which  is  the 
firlt  city  in  the  world  ? 3.  Whom  do  many  men  defpile, 
though  they  have  not  half  his  merit?  4.  Who  is  the 
pocrreft  man  in  the  world  ? 5.  Who  is  the  meaned  of 
all  mankind  ? 6.  For  what  do  all  young  women  long  ? 

7.  Who,  by  ftation,  is  the  moll  mifarable  of  all  beings  ? 

8.  By  what  does  a man  difcover  his  weaknefs  ? 91 
What  would  every  married  woman  do  if  Ihe  could  ? 
10.  In  what  docs  a man  Ihow  his  pride  arid  folly  ? 1 1. 
What  makes  a woman  cry  more  than  the  lofs  of  her 
hu&and  ? 1 2.  How-does  a man  talk  who  has  nothing 
to  fay?  13.  What  mod  refembles  a fine  lady?  14. 
What  frequently. reminds  us  of  a great  lofs,  without 
giving  difguft?  15.  What  makes  a young  woman  in  love 
with  an  old  man  ? 16.  What  does  the  poet  want  to  co- 
ver his  empty  Ikull  ? 1 71  What  Ihould  a man  never 
take  from  the  woman  he.  loves  ? 18.  What  mud  that 
man  be  who  would  gain  the  edcem  of  all  ? 19.  Who 
is  he  that  feeks  a man’s  company  when  his  money  and 
friends  are  all  gone  ? 20.  What  gains  the  good  will  of 
the  phyfician,  the  lawyer,  and  the  harlot?  21.  What 
do  good  men  revere  and  knaves  abufe  ? 22.  What 
does. a man  depend  on  when  he  truds  to  his  friends  for 
fupport?  23.  What  can  he  be  fure  of,  who  leaves  his 
aff  airs  to  another  ? 24.  What  makes  as  great  a diffe- 
rence almod,  if  not  altogether,  between  this  man  and 
that,  as  between  that  and  a brute  ? 

After  you  have  ranged  the  cards  in  the  manner  be- 
fore mentioned,  you  place  them  on  the  table,  and  afitf 
any  perfon  which  of  them,  in. the  order  they  then  dand, 
lhall  contain  the  quedion  to  which  the- fly  (hall  give 
him  the  anfwer.  If  he  fay,  for  example,  the  20th; 
your,  confederate,  who  has  the  following  copy  of  the 
anfwers,  will  make  the  needle,  at  the  end  of  which  the 
fly  is,  fucceifively  point  to  the  letters  that  compofe 
that  word  : then  counting  the  cards  over  till  you  come 
tp. tht ,2.0th,  you  will  find  that  word  anfwer  the  quedion. 
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answers. 


r.  England-  2.  London, 
gard.  5.  A liar.  6.  A ring 
9.  Rule.  10.  A duel.  1 1. 
13.  An  angel-  14.  A dial. 


3.  A dog.  4.  A nig- 
. 7.  A nun.  . 8.  Anger. 

An  onion.  12.  Loud. 
15.  Gold.  i/5.  A laurel. 
17.  A- dental.  18.  Generous.  19.  A dunn.  _ 20.  A 
guinea.  21.  Religion.  22.  A reed-  23.  Ruin.  24, 

Mrmyother  Recreations  may  be  performed  by  this 
intelligent  fly  by  numbers,  cards,  &c.  limilar  to  thoie 
we  have  ahead y explained  on  other  occanons,  ano 
which,  to  avoid  the  appearance  of  a repetition,  we 
fliall  not  here  deferibe. 


RECREATION  LV. 

The  multifarious  verfe. 

THE  eight  words  that  compofe  this  Latin  verfe, 
Tot  j'unt  tibi  dotes  quot  casli  fideva  virgo*. 
being  privately  placed  in  any  one  of  the  different  com- 
binations, of  which  they  are  fufceptible,  and  which  are 
49,320  in  number,  to  tell  the  order  in  which  they  are 
placed. 

Provide  a box  that  fhuts  with  hinges,  and  is  eight 
inches  long,  three  wide,  and  half  an  inch  deep  (Plate 
XIX.  Fig.  1.)  Have  eight  pieces  of  wood  about  one- 
third  of  an  inch  thick,  two  inches  long,  and  one  and 
a half  wide,  which  will  therefore,  when  placed  clofe 
together,  exactly  fill  the  box.  In  each  of  thefe  piece? 
or  tablets  place  a magnetic  bar,  with  their  poles  as  is 
expreffed  in  the  figure.  The  bars  being  covered  over, 
write  on  each  of  the  tablets,  in  the  order  they  then 
Hand,  <?ne  of  the  words  of  the  foregoing  Latin  verfe 

On  a very  thin  board  of  the  fame  dimenfion  with 
the  box.  Fig.  2,  draw  the  eight  circles,  A,  B,  C,  D, 
E,  F,  G,  PI,  whofe  centers  fliould  be  exaflly  over  thofe 
of  the  eight  tablets  in  the  box,  when  the  board  is  pla- 
ced upon  it.  Divide  each  of  thofe  circles  into  eight 

parts, 

* Thy  virtues,  virgin,  are  as  numerous  as  the  liars  of  heaven. 
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parts,  as  in  the  figure,  and  in  each  of  thofe  divifions 
write  one  of  the  words  of  the  Latin  verfe,  and  in  the 
precife  order  expreffed  in  the  plate,  fo  that  when  the 
board  is  placed  over  the  box,  the  eight  touched  needles 
placed  at  the  center  of  the  circles  may  be  regulated  by 
the  poles  of  the  bars  in  the  box,  and  confequently  the 
word  that  the  needle  points  to  in  the  circle  be  the  fame 
with  that  infcribcd  on  the  tablet.  Cover  the  board 
with  a giafs  to  prevent  the  needles  from  rifing  off  their 
pivots,  as  is  done  in  the  fea-eompafs. 

Over  the  board  place  four  plates  of  giafs,  I,  L,  M, 
N>  1'ig.  3*  which  will  give  the  machine  the  figure  of 
a truncated  pyramid,  of  eight  inches  high.  Cover  it 
with  a giafs,  or  rather  a board  in  which  are  placed 
two  lenfes  O,  of  eight  inches  focus,  and  diftant  from 
each  other  about  half  an  inch.  Line  the  four  plates 
of  giafs  that  compofe  the  fides  with  very  thin  paper,- 
that  will  admit  the  light,  and  at  the  fame  time  prevent 
the  company  from  feeing  the  circles  on  the  board. 

Thefe  preparations  being  made,  you  give  the  box  to 
any  one,  and  tell  him  to  place  the  tablets  on  which 
the  words  are  wrote,  privately,  in  what  pofition  he 
thinks  proper,  then  to  clofe  the  box,  and  if  he  pleafej 
to  wrap  it  up  in  paper,  feal  it,  and  give  it  you.  Then 
placing  the  board  with  the  pyramid  upon  it,  you  imr 
mediately  tell  him  the  order  in  which  the  tablets  are' 
placed,  by  reading  the  words  to.  which  the  needles  on 
the  circles  point. 

This  recreation,  which  appears  to  have  been  invent- 
ed by  M.  Guyot,  is  of  the  fame  nature  wfith  that  of 
the  box  of  numbers,  that  has  been  frequently  exhibit- 
ed, but  much  more  entertaining.  For  here  there  is 
not  only  a vaft  number  of  combinations  to  be  formed, 
but  the  words  at  the  fame  time  conflantly  preferve  one 
meaning.  If  the  firft  inyentors  of  this  fort  of  recrea- 
tion had  made  ufe  of  w’ords  in  this  manner,  inftead  of 
numbers,  the  inveftigation  would  have  been  attended 
with  much  more  difficulty. 
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RECREATION  LVI. 

The  communicative  mirror. 

I LET  there  be  made  a box  AB,  (Plate  XX.  Fig.  1.) 
the  top  of  which  draws  cfF  at  the  end  A.  Let  it  be  on 
the  infide  nine  inches  long,  fix  wide,  and  two-thirds  of 
an  inch  deep.  At  the  bottom  of  this  box,  and  at  three 
inches  diftance  from  the  end  A,  fix  a pivot,  on  which 
is  to  be  placed  the  circle  of  pafteboard  M,  Fig.  2.  that 
contains  a touched  needle.  Divide  this  circle  into  four 
equal  parts,  in  three  of  which  paint  three  cards,  in  the 
pofition  exprelfed  in  the  figure. 

In  the  top  of  the  box  make  a hole  an  inch  and  half 
in  diameter,  over  which  place  the  pedeflal  CD,  com- 
pofed  of  four  plates  of  glafs,  covered  on  the  infide  with 
very  thin  paper. 

On  the  top  of  the  pedeftal  place  the  tube  EF,  about 
fix  inches  long,  and  one  and  a half  in  diameter.  In 
this  tube  at  M,  is  to  be  fixed  an  inclined  mirror,  by 
which  the  part  of  the  pafteboard  circle  under  the  hole 
at  L,  may  be  feen  by  the  eye  at  G.  At  the  end  F of 
the  tube  place  an  eye  glafs  whofe  focus  is  equal  to  the 
diftance  GM : and  at  the  end  E,  any  glafs  you  pleafe. 
At  the  end  B of  the  box,  place  the  mirror  TV,  which 
ferves  to  make  the  fpedtator  think  it  is  in  that  he  fees 
the  card  on  the  pafteboard. 

In  the  box  ABCD,  Fig.  3,  that  fliuts  with  hinges, 
and  is  of  the  fame  dimenfion  with  the  infide  of  the  o- 
ther  box,  are  to  be  placed  fucceffively  the  three  tablets 
X,  Y,  Z,  in  one  determinate  pofition.  In  each  of  thefe 
tablets  mull  be  fixed  a magnetic  bar,  in  the  manner 
exprelfed  in  the  figure,  and  on  each  of  them  is  to  be 
palled  one  of  the  fame  cards  with  thofe  on  the  pafte- 
board circle.  One  of  thefe  tablets  as  for  example,  thaf 
marked  Z,  being  placed  in  the  box,  in  the  manner  er- 
prelTed  in  the  third  figure,  the  needle  on  the  circle  will 
place  itfelf  in  a corresponding  pofition,  and  the  fimilar 
card  on  the  circle  will  come  under  the  pedeftal.  You 
therefore  prefent  the  box,  Fig.  3,  and  the  three  tablets, 

to 
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to  a perfon,  defiring  him  to  place  any  one  of  them  he 
thinks  proper,  ill  the  box,  privately ; then  to  conceal 
the  others,  and  after  he  has  clofed  the  box,  to  return 
it  you.  Then  placing  the  firft  box  with  the  pedeftal, 
tube,  and  mirror  over  the  other,  you  diredl  him  to 
look  in  the  feeming  perfpeflive-glafs,  when  he  will  fee 
the  figure  of  the  card  he  placed  in  the  box,  and  it  will 
appear  to  him  to  be  in  the  mirror  TV. 

You  may  have  a fourth  tablet,  that  contains  a bar, 
but  on  which  there  is  nothing  painted.  This  tablet 
you  may  place  firft  in  the  box,  and  let  the  party  fee 
- that  when  there  is  no  card  in  the  box  he  cannot  fee  any 
in  the  perfpcdiive. 

RECREATION  LVII. 

The  box  of  dice  by  reflefiicn. 

LET  there  be  a fmall  box  of  wood,  A BCD,  (Plate 
XX.  Fig.  4.)  ten  inches  long,  two  wide,  and  one  and 
a half  high.  At  the  two  ends  of  this  box  fix  the  two 
hollow  cubes  I,  L,  one  inch  and  a half  fquare,  in  which 
are  to  be  placed  two  dice  exadlly  oi  the  fame  dimen- 
fion. 

The  ends  AC  and  BD  of  the  box  are  to  have  Aiders 
that  draw*  up,  in  the  manner  exprefied  by  Fig.  5. 
There  muft  be  Iikewife  at  each  end  a fmall  flannel  M, 
that  may  be  railed  or  depreffed  one-tenth  of  an  inch, 
b'y  which  a fmall  hole  at  N may  be  Covered  or  unco- 
vered ; and  through  this  hole  you  are  to  fee  into  the 
box. 

The  top  and  two  longeft  Tides  of  the  box  are  to  be 
of  glafs,  lined  w’ith  a thin  paper.  Within  the  box  are. 
to  be  placed  two  mirrors  OP  and  QR,  at  an  angle  of 
forty-five  degrees,  by  which,  when  you  look  through 
the  holes  at  the  two  ends  of  the  box,  you  will  eafily  fee 
the  bottoms  of  the  two  cubes  I,  L,  that  are  placed  on  it. 

Divide  the  bottoms  of  the  cubes  juft  mentioned  into 
four  equal  parts,  by  diagonals  drawm  from  the  oppo- 
site angles,  as  in  Fig.  8.  and  again  divide  that  fide 

next 
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“next  the  middle  of  the  box  into  fix  equal  parts,  which 
are  to  correfpond  to  the  fix  points  that  are  on  a die. 

Under-each  of  the  cubes  place  a fmall  brafs  Hand 
AB,  Fig.  6,  which  is  to  be  diipofed  as  in  Fig.  7.  On 
the  dand  there  mud  be  a pivot,  direCtly  under  the  cen- 
ter of  the  cube,  and  it  mud  hold  two  needles,  one  of 
brafs  and  the  other  of  deel,  and  touched.  Thefe 
needles  are  to  be  placed  at  right  angles  to  each  other, 
as  m the  figure. 

Divide  each  face  of  a die  into  four  equal  parts,  by 
diagonals  from  the  oppofite  angles,  and  then  divide 
each  fide  into  fix  equal  parts,  and  in  each  fide  of  the 
die,  oppofite  to  one  of  thofe  parts,  each  different  from 
the  other,  place  a magnetic  bar  one  inch  and  a quarter 
long,  two-tenths  of  an  inch  wide,  and  one  tenth  thick. 
All  the  divifions  on  thele  dice  mud  be  very  exa<d: 
cover  them  with  double  papers,  and  write  on  each  fide 
of  them  the  points  it  is  to  exprefs,  when  its  oppofite 
fide  is  next  to  the  touched  needle : they  are  then  to  be 
placed  in  the  two  hollow  cubes,  which  are  to  be  co- 
vered. 

' This  machine  being  conftrufted  with  care,  accord- 
ing to  the  foregoing  directions,  you  prefent  the  two 
dice  to  any  perfon,  and  defire  him  to  place  them  pri- 
vately in  the  two  cubes,  in  what  pofition  -he  pleafe,  and 
put  on  their  covers  Then  looking  through  the  two 
holes,  you  immediately  tell  him,  by  the  direction  of 
the  needles  to  the  under  fides  of  the  cubes,  the  exad 
number  of  points  they  compofe. 
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PEFIN  ITION  S. 

<l.  r | ' HE  atmofphere  is  that  body  of  air  which  e- 
, X very  where  furrounds  the  earth. 

2.  The  air-pump  is  a machine  contrived  to  produce 
a vacuum,  by  exhaufting  the  air  out  of  the  veifel  call- 
ed a receiver. 

3.  The  condenfer  is  an  inftrument  generally  in  form 
of  a fyringe,  to  force  a greater  quantity  of  air  into  any 
•veffel  than  it  naturally  contains. 

4.  The  animometer  is  an  inftrument  that  meafures 
the  ftreng-th  of  the  wind. 

5.  The  hygrometer  is  contrived  to  fhow  the  diffe- 
rent degrees  of  moifture  in  the  atmofphere  at  different 
times. 

6.  The  thermometer  meafures  the  degrees  of  heat 
and  cold  of  the  air,  and  of  other  bodies. 

7.  The  barometer  fhows  the  different  weight  of  the 
air  at  different  times. 

APHORISMS. 

1.  The  air  is  an  elaftic,  ponderating,  compreftible 
and  expanfible  fluid,  that  is  fenfible  only  to  the  touch. 

2.  The  elafticity  of  the  air  is  increafed  by  heat  and 
decreafed  by  cold*. 

3.  The  weight  of  the  air  is  fo  fmall  as  not  to  be  per- 
ceived but  in  large  quantities-)-. 

4.  Tire 

* This  is  proved  by  the  common  experiment  of  tying  the  neck 
of  an  inflated  bladder,  and  laying  it  before  the  fire : for  the  heat, 
by  expanding  the  fmall  quantity  of  air  in  the  bladder,  will  extend 
it  to  the  utmoft  ftretch,  and  at  laft  burft  it,  with  a loud  report. 
But  if  after  the  bladder  becomes  diftended  it  be  carried  into  the 
cold,  it  will  immediately  refume  its  flaccid  form. 

f A gallon  of  air  weighs  one  dram,  nearly.  A column  of  the 
atmofphere,  whofe  bafe  is  a fquare  inch  is  equal  to  15  lb.  confe- 
nuently  the  furface  of  a man’s  body,  of  fix  feet  ftature,  being  on 
* 1 average 
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4.  The  rarefadion  and  condenfation  of  the  air,  are 
indefinite*. 

5.  Though  air  is  greatly  condenfible  by  cold,  it  can- 
not be  congealed. 

6.  Air  is  neceffary  to  animal  exiftence.f 

7.  Aduft  air,  that  is  fuch  as  has  paffed  through  the 
fire  or  a heated  tube,  will  not  fupport  animal  life.£ 

8.  Air  is  contained  in  alraoft  all  bodies,  and  may  be 
produced  from  them.$ 

9.  Sound  is  communicated  by  the  air.|| 

10.  The  atmofphere  is  ot  different  denlities  at  diffe- 
rent heights,  and  is  mod  denfe  near  the  earth. f 

K 2 1 1.  The 

average  equal  to  14  fquarc  feet,  it  mud  be  preffed  by  a weight  of 
air  equal  to  18,000  pounds.  This  great  weight  is  counteracted 
by  the  air  within  the  human  body  ; which,  though  fmall  in  quan- 
tity, is,  by  its  l'pring,  fuflicient  to  balance  the  external  air. 

• Mr  Boyle  found  that  the  air  near  the  furface  of  the  earth  is 
compreffed,  by  its  own  weight,  into  a (pace  bis  than  l-ljoooth 
part  of  the  fpace  it  would  take  up  if  left  at  liberty ! and  as  the 
common  air  may  be  compreffed  into  i-6oth  part  of  its  natural 
fpace,  it  follows  that  the  air  may  occupy  a fpace  780,000  times 
greater  at  one  time  than  another.  Dr  Gregory  has  lhewn,  that 
if  a globule  of  air  of  one  inch  diameter,  had  a$  great  an  cxpanlion 
as  it  would  have  at  the  diftance  of  a femidiameter  of  the  earth 
from  its  furface,  it  would  fill  all  the  planetary  regions,  as  far  as, 
and  even  beyond  the  fphere  of  Saturn. 

f This  has  been  proved  by  many,  far  too  many  experiments, 
with  the  air-pump.  It  is  not  however  univerfallv  true,  for  toads, 
vipers,  eels,  infeCts  of  every  kind,  and  tilh,  live  in  the  exhauiled 
receiver. 

f An  animal  put  into  a receiver  ffllod  with  burnt  air  will  ex- 
pire immediately.  Dive  coals  and  candles  will  likewife  go  out 
when  put  in  fuch  air. 

§ Air  is  produced  from  bodies  by  their  diffolution,  that  is  bv 
fermentation,  diftillation  and  fmiilar  methods.  The  quantity  of 
air  produced  from  bodies  is  very  different.  Yellow  wax  contains 
one-fixteenth,  coarfe  lugar  one-tenth,  oyfter-fhells  and  muiturd 
feed  one  Cxth,  heart  of  oak  one-fourth,  pcafe,  dry  tobacco,  and 
Newcaftlc  coal  one-third,  and  the  calculus  hum-amis,  or  ftone 
found  In  the  human  bladder-,  one  half  of  their  feveral  weights 

||  This  is  proved  by  the  bell  in  the  receiver  of  the  air-pump,  as 
will  be  feen  in  the  Recreations. 

If  At  the  height  of  41  miles  the  air  is  computed  to  be  4096 
times  more  rare  than  at  the  furface  of  the  earth. 
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11.  The  height  of  the  atmofphcrc  does  not  exceed' 
50  miles.* 

12.  Wind  is  nothing  but  a current  of  air. 

1 3.  The  velocity  of  the  wind  is  from  j to  60  miles 
in  au  hour.f 

THE  PNEUMATIC  APPARATUS. 

OF  all  the  pneumatic  apparatus  the  air-pump  is 
doubtlefs  the  mod  important,  and  that  as  well  from 
its  entertainment  as  the  elucidation  it  affords  to  this 
branch  of  fcience. 

1 he  conftruftiun  of  the  common  air-pump  is  as  fol- 
lows- A A,  Plate  XXI.  reprefent  two  brals  barrels, 
in  which  the  piflons  C C aft.  The  brafs  pipe  H H is 
called  the  fwan’s  neck,  through  which  the  air  pafTes 
from  under  the  receiver  O O,  by  a fmall  hole  K in 
the  middle  of  die- brafs  plate  1,  on  the  top  of  the  pump, 
to  a brafs  piece  in  the  box  DI)  : which  being  perfora- 
ted likewife  to  the  middle  point  under  each  barrel, 
tranfmits  the  air  by  a bladder  valve,  to  be  pumped  out. 

Tire  mercurial  gage  which  communicates  with  the 
receiver,  is  maiked  LLL.  The  (lop  cock  N,  ferves 
to  re  admit  the  air,  when  neceffary.  B is  the  handle 
or  winch  for  working  the  pump.  G G are  two  pillars, 
fupporting  the  frame  of  the  pump-wheel,  which  is 
(crewed  upon  them  by  the  two  nuts,  EE.  The  ufe  of 
the  other  parts  will  readily  appear  from  an  infpeftion 
of  the  figure. 

The 

* At  the  air  becomes  continually  more  rare  as  its  diftance  from 
(he  earth  incrcafes,  it  is  impoflihle  to  determine  its  exatfl  height, 
but  by  different  experiments,  cfpecially  by  obferving  the  duration 
of  the  twilight,  it  may  be  reckoned  fioin  45  to. 30  miles. 

•f  It  mud  be  a very  drong  wind  that  goes  60  miles  in  an  hour. 
The  velocity  of  the  wind  at  a medium,  may  be  reckoned  iz  or  j- 
miles  per  hour.  If  a ptifun  go  the  (awe  way  with  the  wind,  and 
with  an  equal  or  greater  velocity,  he  will  not  know  there  is  any 
wind  ; while  another  going  againft  it,  or  with  aids  velocity,  will 
perceive  it  very  (enfibly.  D.r  Deiham  found  by  repeatedly  obfer- 
ving  the  fpacc  pulled  over  hy  a feather,  with  a half  fecund  watch, 
in  the  great  dorm  in  (705,  that  it  was  .13  feet  per  half  fecond, 
which  is  equal  to  45  miles  per  hour:  from  whence  he  concluded, 
that  the  mod  vehement  wind,  as  that  ir*.  November  1703,  i.vtjs 
not  exceed  co  or  60  miles  per  hour. 


I 


l 


RATIONAL  RECREATIONS.  113 

The  operation  of  this  machine  depends  on  the  elaiti- 
citv  of  the  air ; for  as  the  pifton  riles,  the  air  in  the  re- 
ceiver by  its  lpring  is  forced  into  die  barrel  of  the. 
pump,  through  the  valve  at  the  bottom,  which  valve 
prevents  its  return  into  the  receiver  ; the  pillon  in  its 
defeent,  then  compredes  the  air  In  the  barrel,  by  which, 
means  it  is  forced  out  through  the  valve  m the  pilton, 
into  the  external  air.  By  continually  working  the 
pump;  the  pilions  att  alternately  and  the  receiver  is 
gradually  exhaufted  v but  the  air  can  never  be  totally- 
drawn  out,  fo  as-to  leave  a petted  vacuum ; tor  it  mult 
be  remembered,  that  the  air  is  forced  into  the  barrels 
by  the  fpring  of'  that  which  remains  in  the  receiver  ; 
therefore  to  exhauft  every  particle,  the  laft  mull  be  ex- 
pelled without  an  agent,  which  is  abfurd. 

Such  is  the  conftrudion  of  the  common  air-pump  > 
but  there  is  anodier,  invented  by  Mr  Smeaton,  by- 
which  a purer  vacuum  is-  obtained,  and  which  alio- 
ads  as  a condenfing  engine*  There  is  moreover,  what 
they  call  a portable  air-pump,  which  is  placed  on  a ta- 
ble, and  may  be  eafily  conveyed  from  one  place  to  a-* 
nether. 


THE  AN1MOMETER. 

THE  conftnidion  of  this  inftrument  may  be  as  fol- 
lows. Let  A B C D E F G H-,  ( Plate  XXII.  Fig.  1 . f 
be  an.  open  frame  of  wood,  firmly  fupported  by  the 
poll  P.  In  the  croi's  pieces  I and  L is  moved  an  ho- 
rizontal axis  QM>  by  means-  of  the  four  fails,  a b,  c dj 
e f,  g h,  expofed  to  the  wind  in  a proper  direction.  U- 
pon  this  axis  is  fixed  a.  cone  of  wood,  MN-O,  upon 
which  as  the. fails  move  round,  a weight  S is  railed,, 
by  a firing  on  its  furface,  proceeding  from  the  fmalL- 
to  the  largeft  end  N O.  Upon  the  great  end  or  bale 
of  the  cone,  is  fixed  a ratchet-wheel  1 K,  in  whofe  teeth 
falls  the  click  X,  to  prevent  a retrogade  motion  from 
the  depending  wheeL- 

It  is  eafy  to  perceive,-  from  the  conftrudlion  of  this, 
machine,  that  y is  adapted  to  ellimate  the  variable 
Ik  .3  . force 
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force  of  the  wind,  becaule  the  force  of  the  weight  will 
continually  increafe  as  the  firing  advances  on  the  co- 
nical furface,  by  atting  at  a greater  diftance  from  the 
axis  ; and  therefore  if  fuch  a weight  be  put  on  the 
fmalleft  part  at  M,  as  will  juft  keep  the  machine  in  e- 
quilibrio  with  the  weakeft  wind  ; as  the  wind  becomes 
ftronger  the  weight  will  be  railed  in  proportion,  from 
S towards  R;  and  the  diameter  of  the  bafe  of  the  cone 
N O,  may  be  fo  large,  in  comparifon  of  that  of  the 
fmaller  end  or  axis  at  M,  that  the  ftrongeft  wind  fhall 
but  juft  raife  the  weight  to  the  great  end. 

Let  the  diameter  of  the  axis,  for  example,  be  to 
that  of  the  bafe  of  the  cone  N O,  as  1 to  28.  Then 
if  S be  a weight  of  one  pound  on  the  axis  at  M,  it  will 
be  equivalent  to  28  pounds,  or  one-fourth  of  a hundred 
weight,  when  railed  to  the  greateft  end-  Therefore,  if 
when  the  wind  is  weakeft  it  fupport  one  pound  on  the 
axis,  it  muft  be  28  times  as  ftrong  to  raife  the  weight 
to  the  bafe  of  the  cone.  It  follows  that  if  a line  of  28 
equal  parts  be  drawn  on  the  fide  of  the  cone,  the 
ftiength  of  wind  will  be  exprefTed  by  the  number  on 
which  the  firing  fhall  at  any  time  hang. 

This  firing  may,  moreover,  be  of  fuch  a fize,  and 
the  cone  of  fuch  a length,  that  there  may  be  16  revo- 
lutions of  the  firing  between  each  divifion  of  the  fcale 
on  the  cone  ; by  which  mean  the  ftrength  of  the  wind 
will  be  exprefTed  in  pounds  and  ounces.  If  ftill  great- 
er accuracy  be  required,  let  the  periphery  of  the  cone’s 
bafe  be  divided  into  16  equal  parts:  then,  wherever 
the  equilibrium  happens,  the  firing  will  leave  the  co- 
nic furface  againft  one  of  thofe  divifions,  and  confe- 
quently  fhow  the  force  of  the  wind  to  a dram  averdu- 
poife  weight. 

THE  CIRCULAR  HYGROMETER. 

TAKE  a board  ABCD,  about  a foot  fquare  (PI. 
XX.1I.  Fig.  2.)  and  bind  it  round  either  with  four  pieces 
of  iron,  or  dry  hard  wood,  about  half  an  inch  thick,  to 
prevent  it  from  enlarging,  to  any  fenfible  degree,  by 
the  moifture  of  the  air.  At  the  feveral  parts  marked 
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C,  in  the  figure,  place  pullies  of  about  half  an  inch 
diameter,  and  that  turn  quite  free  on  their  axis.  At 
E fix  one  end  ot  a catgut,  of  the  fize  of  the  fmalleft 
ftring  of  a violin;  let  it  pafs  over  all  the  pullies  and 
be  fixed,  by  the  other  end  to  the  fpring  F,  which  is 
to  be  adjuftcd  by  the  fcrew  I,  fo  as  to  have  more  or 
lefs  force. 

Near  the  center  of  the  board  is  to  be  fixed  to  the  cat- 
gut a brafs  ruler  H,  about  an  inch  long,  and  that  has 
20  or  25  teeth,  which  are  to  take  thofe  of  the  pinion 
K,  whofe  axis,  which  is  in  the  center  of  the  board, 
pafles  through  it,  and  Hands  out  on  the  other  fide,  on 
which  is  to  be  fixed  a very  flight  index,  (fee  Fig.)  and 
round  the  center  defcribe  the  circle  E.  Cover  that  fide 
of  the  board  on  which  are  the  pullies,  with  a cloth. 

As  the  moiflure  of  the  air  will  contract  the  catgut, 
which  is  near  fix  feet  long,  and  the  drynefs  extends  it; 
by  means  of  the  fpring  the  brafs  ruler  will  afcend  in 
the  firft  ftate,  and  defcend  in  the  other,  and  by  its  mo- 
tion will  neceflarily  turn  the  pinion  and  index. 

To  regulate  this  hygrometer,’  the  circle  E being  di- 
vided into  60  equal  parts,  as.  in  the  figure,  choofe  a 
time  when  the  air  is  very  dry,  and  fix  the  index  againlt 
the  firft  degree,  and  as  the  air  becomes  moift  the  index 
will  (how,  by  the  number  of  divifions  it  pafles  oyer, 
the  degree  of  that  moifture.  If  the  index  fhould  be 
found  to  make  more  than  a complete  revolution,  the 
fpring  to  which  the  catgut  is  fattened,  muft  be  con- 
tracted. 

THE  PER?  ENDJCU  EAR  HYGROMETER. 

ON  the  board  A BCD,  that  is  a foot  long  and  three 
inches  wide,  (Plate  XXII.  Fig.  3 ) let  a catgut  pais 
over  the  eight  fmall  pullies  marked  C,  and  be  fixed  at 
one  end  to  the  top  of  the  board,  and  at  the  other  to 
the  weight  F.  To  the  catgut  fatten  a fmall  piece 
of  brafs  at  G,  which  moves  freely  in  the  groove  H I, 
and  to  the  end  that  is  in  the  other  fide  of  the  board, 
fix  the  index  E,  Fig.  4.  which,  as  it  afcends  and  de- 

fcenas, 
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fcemis,  mark  the  degrees  of  drynefs  or  moitture  on  the 
fcale  L M. 

This  hygrometer  Iras  not  fo  great  an  extent  as  the 
former,  but  is  more  fenfible,  as  having  a greater  length 
of  firing,  and  no  friifton  of  teeth,  and  it  is  more  ealily 
conftru&ed  ; nothing  being  here  neceilary  but  to  adjuff 
a proper  weight  to  the  end  of  the  firing,  and  to  make 
the  pullies  move  quite  free,  for  winch  purpofe  they 
fhould  be  frequently  oiled. 

But  the  mott  Ample,  and  at  the  fame  time  the  moli 
fenfible  hygrometer,  may  be  conftrudled  as  follows. 
Let  R S,  Fig.  5.  be  a catgut  or  whipcord  that  goes 
from  one  end  of  the  room  to  the  other,  near  the  ceil- 
ing, and  pafling  over  the  pulley  T,  defcends  in  a cor-*  ; 
ner  of  the  room  to  V,  where  it  is  fattened  to  a weigiit 
fufficient  to  keep  it  always  ftr'etcbed.  This  weight  is 
to  hang  free  from  the  wall,  and  there  is  to  be  fattened 
to  an  index  X-,  which  points  to  a fcale  of  wood  or  pa- 
per Z-,  that  is  placed  againft  the  wall.  As  this  hygro- 
meter has  no  other  frittion  than  that  of  a fmgle  pul- 
ley, and  may  have,  in  a fmail  room,  18  or  20  feet  of 
firing,  it  is  certainly  more  eligible  than  either  of  thd 
foregoing,  and  perhaps,  than  any  of  the  numerous 
and  complicated  hygrometers  dial  have  been  invented*  .1 


THE  THERMOMETER.. 

THE  figure  of  this  inftrnment,  as  well  as  that  of 
the  barometer,  is- too  well  known-  to  need-  defcription/ 
It  will  be  fufficient  here  to  fhow  their  conftrudlion  and 
the  principles  on  which  they  a<ff. 

As  the  thermometer  is  deiigned  to  fhow  the  degrees 
ftf  heat  and  cold  by  the  expanfton  of  a fluid,  different 
fluids  have  been  uled  for  shat  purpofe.  The  firft  that 
became  generally  ufed  was  fpirit  of  wine  tinged  with 
cochineal.  This  thermometer  anfwers  very  well  for 
commeB  purpofes,  but  in  great  degrees  of  heat,  as  that 
of  boiling  water  or  oil,  or  melting  metals,  the  fpirit 
will  hunt  the  tube ; and  in  a great  degree  of  cold  it 
wili  freeze.  This,  therefore,  was  foon  reje<3ed  by  phi-- 
iofopkers,  and  was  iucceeded  by  tkofe  made  with  lin- 
ked 
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feed  oil ; which  requires  four  times  the  heat  to  make 
it  boil,  that  water  does.  This  fort  of  thermometer 
was  conftantly  ufed  by  Sir  Ifaac  Newton,  and  with 
this  he  meafured  the  comparative  heat  of  boiling  wa- 
ter and  fpirit  of  wine,  and  of  melting  wax,  tin  and 
lead ; beyond  which  it  does  not  appear  to  have  been 
tried. 

There  was  Hill  wanting  a thermometer  that  would 
meafure  any  degree  of  heat,  and  this  was  invented  by 
Farenheit  of  Amfterdam,  whofe  name  it  ftill  bears. 

It  is  made  of  mercury,  which  expands  itfelf  uniformly 
from  the  hardeft  froftto  the  greatefl  heat.  The  com- 
mon fort  of  thefe  thermometers  have  a fcale  that  be- 
gins with  o,  the  freezing  point  is  32,  and  is  extended 
to  the  heat  of  boiling  water,  which  is  2 12  degrees.  It 
was  this  thermometer  the  great  Boerhaave  conftantly 
ufed  in  his  chemical  and  other  experiments.  We  for- 
bear any  further  defcription  of  the  manner  of  conftruc- 
ting  this  inftrument,  as  it  cannot  be  performed  to  a 
due  degree  of  accuracy,  but  by  an  able  workman. 

TUB  BAROMETER. 

THIS  inftrument,  when  properly  conftrufted,  is  the 
moft  generally  ufeful  of  all  the  pneumatic  apparatus. 
The  barometer  is  frequently  called  the  Torricellian 
tube,  from  its  inventor,  an  Italian,  and  difciple  of  the 
renowned  Galileo,  named  Torricelli ; who,  confidering 
that  a column  of  water  of  about  33  feet,  was  equal  in 
weight  to  a column  of  air  of  the  fame  bafe,  concluded 
that  a column  of  mercury  of  about  29  inches  and  a 
halt  would  likewife  be  equal  to  a column  of  air,  for 
fuch  a column  of  mercury  he  knew  to  be  equal  to  33 
feet  of  water ; he  accordingly  made  the  experiment, 
and  the  apparatus  he  then  ufed  is  now  the  common 
barometer. 

The  principal  defe<5l  in  the  common  barometer  is- 
the  fmallnefs  of  the  bore  of  the  tube,  which  occafions 
the  mercury  to  adhere  to  its  fide,  and  not  rife  and  fall 
with  the  neceflary  freedom.  Therefore,  procure  a 
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glafs  tube  one-tbird,  or  at  leaft  one-fourth  of  an  Inch' 
diameter,  hermetically  fealed  at  one  end  and  open  at 
the  other,  and  34  inches  long  : its  inner  furface  mull 
be  perfedlly  clean,  and  that  it  may  be  fo  juft  before 
you  ufe  it,  rub  the  infide  with  a piece  of  fine  warm 
flannel  put  round  a wire.  Have  ready  a fmall  quan* 
tity  of  pure  mercury,  which  you  may  fqueeze  through 
a thin  leather.  Then  quite  fill  the  tube  with  mercury, 
and  having  ready  a glafs  bafon,  or  drinking  glafs 
with  a flat  bottom,  about  an  inch  and  a half  or  two 
inches  high,  in  which  l.kewife  fome  of  the  fame  mer- 
cury is  put,  invert  the  tube,  and  put  it  in  the  bafon, 
Hill  holding  your  finger  under  it,  till  it  is  in  the  mer- 
cury of  the  bafon  ; then  place  it  in  a frame.  On  tak- 
ing away  your  finger,  the  mercury  in  the  tube  will 
immediately  fubfide  to  about  29  or  3c  inches,  accord- 
ing to  the  Rate  of  the  air,  it  being  very  rarely  lower 
than  28,  or  higher  than  31  inches.  Therefore  if  a 
fcale  of  four  inches,  divided  into  tenths,  be  placed  a- 
gainft  the  upper  end  of  a tube,  the  brometcr  is  com- 
plete. 

Though  the  fcale  be  only  divided  to  tenths  of  an 
inch,  yet  if  there  be  an  index  from  the  fcale  to  the 
tube,  as  is  commonly  pra&ifed,  the  eye  may  diftinguifti 
to  the  20th  or  40th  part  of  an  inch,  that  is  to  one-half 
or  one  quarter  of  a tenth.  But  for  greater  precifion 
there  is  what  they  call  from  its  inventor,  a Nonius  di- 
vifion,  which  is  a fmall  plate  fo  contrived  as  to  Hide 
over  the  graduated  plate  or  fcale,  in  luch  manner  that 
its  index  may  always  be  fet,  in  one  part  to  the  furface 
of  the  mercury,  while  another  part  correfponds  with 
one  of  the  divifions  of  the  fcale.  Now,  this  Nonius  is 
divided  into  ten  equal  parts,  which  are  together  equal 
to  eleven  divifions  of  the  fcale,  that  is  eleven-tenths 
of  an  inch.  Confequently  every  divifion  of  the  Noni- 
us is  equal  to  one  and  one-tenth  of  the  fcale ; two  of 
them  to  two  and  two-tenths  ; three  of  them  to  three 
and  three  tenths,  &c.  Whence  it  is  eafy  to  conceive, 
that  if  the  Nonius  index  points  between  any  two  divifr- 
ous  of  the  fcale,  you  need  only  look  back  to  fee  what 

divifion 
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Jivifion  of  the  Nonius  coincides  with  a divifion  of  the 
i'cale,  and  that  will  fhow  the  number  of  tenths  ot  a 
tenth  ; that  is,  the  hundred  parts  of  an  inch. 

The  barometer  may  be  applied  to  various  ufes,  as 
meafuving  the  height  of  towers  or  mountains;  lor 
12040  inches  of  air  being  equal  to  one  inch  of  mer- 
cury, near  the  furface  of  the  earth,  1204  inches,  or 
1 00  feet,  muft  be  equal  to  one-tenth  of  an  inch  ot 
mercury.  Confequently  if  a barometer  be  carried 
up  any  great  eminence,  the  mercury  will  defcend  one- 
tenth  of  an  inch  for  every  100  feet  the  barometer 

afcends.  , 

But  the  great  ufe  of  the  barometer,  when  well  con- 
'ftru&ed,  is  that  of  predicting  the  future  ftate  of  the 
weather,  for  feveral  hours,  and  fometimes  days,  pre- 
ceding ; though  not  to  a certainty,  yet  in  many  inftan- 
ces  to  a great  degree  of  probability  ; in  order  to  ob- 
tain this  defirable  end,  obferve  the  following  rules. 

Fir  ft,  The  rifing  of  the  mercury  prefages  in  general, 
fair  weather  ; and  its  falling,  foul  weather.  2.  In 
very  hot  weather,  the  falling  of  the  mercury  forefhows 
thunder.  3.  In  winter  the  rifing  portends  froft  ; and 
in  a continued  froft  it  foretells  lnow.  4-  When  foul 
weather  happens  foon  after  the  falling  of  the  mercury, 
expcCt  but  little  of  it ; and  fo  on  the  contrary,  of  fair 
weather.  5.  But  when  the  mercury  continues  to 
rife  for  fome  time  before  the  foul  weather  is  over,  ex- 
peCt  a continuance  of  fair  weather  to  follow.  6.  In 
fair  weather,  when  the  mercury  continues  to  fall  be- 
fore rain  comes,  then  expeCt  a great  deal  of  it  and 
probably  high  \yinds.  7.  The  unfettled  motion  of  the 
mercury  denotes  uncertain  or  changeable  weather. 

It  appears  from  thefe  obfervations,  that  it  is  not  fo 
much  the  height  of  the  mercury  that  indicates  die 
weather,  as  its  motion  up  or  down.  Therefore  to 
know  whether  the  mercury  be  actually  rifing  or  falling 
obferve  the  following  rules,  r.  If  the  furface  of  the 
mercury  be  convex,  it  is  then  rifing.  2.  If  the  furface 
.be  concave,  it  is  then  finking.  3.  If  the  fuface  be 
plain,  or  rather  a little  convex,  it  may  be  confidered 

as 
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as  dationary.  If  the  tube  be  fmall,  fhake  it,  and  if 
the  air  be  growing  heavier  it  will  rife  about  half  the 
tenth  of  an  inch,  and  if  it  be  growing  lighter  it  will 
fink  the  fame  fpace. 

The  great  utility  of  the  common  barometer  has  in- 
duced many  perfons  to  invent  others,  in  which  the  rife 
and  fall  of  the  mercury,  and  confequently  the  altera- 
tions of  the  atmofphere,  or  the  height  of  places,  may 
be  more  eafily  obferved ; fuch  as  the  diagonal,  the 
reftangular,  the  wheel,  and  pendant  barometers,  See. 
which  are  in  general  attended  with  fame  peculiar  ad- 
vantages and  fame  defeats.  But  for  general  ufe,  the 
common  barometer,  efpecially  with  a Nonius  divifion, 
is  perhaps  of  all  others  the  mod  eligible. 

In  fuch  of  the  following  recreations  as  are  perform- 
ed 'by  the  air-pump,  it  will  be  fufficient  to  have  the 
receiver  only  in  the  room  where  the  experiments  are 
made  ; and  to  let  the  pipe,  called  the  fwan’s  neck,  be 
carried  through  the  frame  of  the  table  on  which  the 
receiver  (lands,  and  communicate  with  the  other  parts 
of  the  air-pump  in  an  adjoining  room,  after  the  fame 
manner  as  in  the  articles  of  eledlricity  and  magnetifm. 

By  this  method  the  recreations  will  be  heightened 
by  the  pleafure  of  furprife ; a pleafure  that  many 
people  find  much  greater  than  they  are  able  to  ex- 
press. 

RECREATION  LVTII. 

The  bo! ties  broke  by  air. 

TAKE  a bottle  that  is  fquare,  notYound  or  cylin- 
drical ; and  if  it  be  fmall,  the  glafs  mud  be  thin. 
Put  the  mouth  of  this  bottle  over  the  hole  in  the  plate 
of  the  air-pump,  and  exhaud  the  air.  By  this  means 
the  bottle  will  be  made  to  fudain  the  weight  of  the 
external  air  as  long  as  it  is  able,  but  at  lad  it  will  be 
fuddenly  burd  into  very  fmall  parts. 

The  fame  effedl  may  be  produced  by  the  fpring  of 
the  air,  in  the  following  manner.  Seal  the  mouth  of 
a bottle  fo  clofe  that  not  the  lead  air  can  come  out, 

and 
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and  place  it  in  the  receiver ; then  as  the  air  is  drawn 
off  from  its  iurface,  the  fpring  of  the  included  air  will 
aft  againft  the  Tides  of  the  bottle,  and  will  continually 
increafe  as  the  air  in  the  receiver  becomes  more  rarified 
till  at  lafl  it  burft  the  bottle  in  pieces. 

A fimilar  e'fieft  is  produced  by  laying  a plate  of 
glafs  on  the  top  of  an  open  receiver,  and  exhaufting 
the  air ; for  then  the  weight  of  the  external  air  will 
prefs  upon  the  glafs  and  break  it  in  pieces.  In  like 
manner  if  a perfon  lay  his  hand  upon  an  open  receiver, 
and  the  air  be  exhaufted,  his  hand  will  be  fixed  to  the 
receiver:  for  if  the  aperture  of  the  receiver  be  four 
fquare  inches,  the  weight  On  his  hand  will  be  equal  to 
60  pound.  This  experiment  will  be  attended  with 
fome  pain  in  the  perfon’s  hand. 

RECREATION  LIX. 

T be  trap  hemifpheres. 

TAKE  two  hemifpheres  of  about  four  inches  dia- 
’ meter,  and  whofe  circumferences  exaftly  fit  each  other. 
Now  when  they  are  placed  together,  and  the  air  is  er- 
haufted  from  their  cavities,  the  internal  fpring  taken 
away,  they  will  be  preffed  by  a column  of  air  equal  to 
their  furfaces,  that  is,  twelve  fquare  inches  and  a half, 
which  multiplied  by  fifteen  pounds,  the  weight  of  the 
air  on  every  itich,  the  fum  will  be  187  pounds  anda 
half. 

Therefore,  give  thefe  hemifpheres  to  any  two  per- 
foiis,  after  they  have  feen  them  put  together,  and  that 
they  are  not  in  any  manner  joined  to  each  other,  and 
defire  them  to  pull  the  hemifpheres  afunder ; to  effeft 
which  they  mull,  between  them,  exert  a force  equal 
to  the  above  number  of  pounds. 

RECREATION  LX. 

IV iter  boiled  by  air. 

TAKE  water  that  is  made  as  warm  as  you  can  well 
'bear  to  put  your  hand  in-  it,  but  that  has  not  boiled 
- Vol.  II.  L > and 
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and  putting  it  under  the  receiver  exhauft  the  air. 
Bubbles  of  air  will  foon  be  feen  to  rile,  at  firft  very 
fmall,  but  prcfently  become  larger,  and  will  be  at  lalt 
fo  great,  and  rife  with  fuch  rapidity,  as  to  give  the 
water  all  the  appearance  of  a violent  boiling.  This 
agitation  of  the  water  will  continue  till  the  air  is  again 
let  into  the  receiver,  when  it  will  immediately  ceafc, 
and- the  water  become  quite  motionlefs. 

RECREATION  LXI. 

7 he  aerial  bulbks. 

TAKE  a piece  of  iron,  brafs,  ftone,  or  any  other 
heavy  fubftance,  and  putting  it  in  a large  glafs  with 
water,  place  it  in  the  receiver.  The  air  being  exhauf- 
ted,  the  fpring  of  that  which  is  in  the  pores  of  the 
folid  body,  by  expanding  the  particles,  will  make  them 
rife  on  its  furface  in  numberlefs  globules,  which  re- 
fcmbling  the  pearly  drops  of  dew  on  the  tops  of  the 
grafs,  afford  a very  pleafing  appearance.  On  let- 
ting the  air  into  the  receiver  all  thefe  aerial  forms  im- 
mediately difappear. 

RECREATION  LXI  I. 

The  floating  Jlone. 

TO  a piece  of  cork  tie  a fmall  ftone,  that  will  juift 
fink  it,  and  putting  it  in  a veffel  of  water,  place  it 
under  the  receiver.  Then  exhaufting  the  receiver,  the 
bubbles  of  air  which  expand  from  its  pores,  and  ad- 
hering to  its  furface,  will  render  it,  together  with  the 
ftone,  lighter,  than  water,  and  confequcntly  they  will 
rife  to  the  furface  and  float. 

RECREATION  LXIII. 

The  withered  fruit  reflored. 

TAKE  a fliriveled  apple,  and  placing  it  under  the 
receiver  exhauft  the  air.  The  apple  will  immediately 
be  plumped  up,  and  look  as  fair  as  when  firft  gather- 
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ed.  For  the  preffure  of  the  external  air  being  taken 
off,  the  expanfion  of  that  contained  within  the - fan  of 
the  apple  will  extend  it  to  the  utmoft,  fo  as  fometimes 
to  make  it  burft.  This  reftoration,  however  is  mere- 
ly apparent,  for  the  air  is  no  fooner  let  aito  ' the  re- 
ceiver again  than  the  apple  returns  to  its  former 
thered  ftate. 

RECREATION  LXIV. 


The  vegetable  air  bubbles’ 

PUT  a fmall  branch  of  a tree  with  its  leaves, . or 
part  of  a fmall  plant,  in  a veffel  of  water,  and  placing 
the  veffel  in  the  receiver,  exhauft  the  air.  W hen  the 
preffure  of  the  external  air  is  taken  off,  the  ipnng  ot 
that  contained  in  the  air  veffels  of  the  plant,  by  ex- 
panding the  particles,  will  make  them  rife  from  the 
orifices  of  all  the  veffels,  for  a long  time  together,  and 
produce  a beautiful  appearance.  This  experiment, 
ihows  how  great  a quantity  of  air  is  contained  in  every 
vegetable  fubftance^ 

RECREATION  LXV. 


The  mercurial  rod. 

TAKE  a piece  of  ftick,  cut  it  even  at  each  end  with 
a,  penknife,  and  immerfe  it  in  a veffel  of  mercury. 
When  the  air  is  pumped  out  of  the  receiver,  it  will  at 
the  fame  time  come  out  of  the  pores  of  the  wood, 
through  the  mercury,  as  will  be  vifible  at  each  end  of 
the  ftick.  When  the  air  is  again  let  into  the  receiver, 
it  falls  on  the  furface  of  the  mercury  and  forces  it  into 
the  pores  of  the  wood,  to  poffefs  the  place  of  the  air. 

When  the  rod  is  taken  out  and  weighed,  it  is  found 
to  be  feveral  times  heavier  than  before,  and  has  chan- 
ged its  colour,  being  now  all  over  of  a bluifh  hue.  If 
this  ftick  be  cut  tranfverfely,  the  quickfilver  will  be 
feen  to  glitter  in  every  part  of  it. 

L a 
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RECREATION  LXVI. 

The  viyjilcal  bell. 

EIX"  a fmall  bell  to  the  wire  that  goes  through  the 
top  of  the  receiver,  and  /baking  it  by  that  wire  it  will 
be  diftindlly  heard,  while  the  air  is  in  the  receiver. 
As  the  air  is  exhaufted,  the  ringing  becomes  gradually, 
weaker,  and  atlaft,  how  much  ibever  the  bell  be  lhook, 
the  lead  found  cannot  be  heard.  But  when  the  air 
begins  to  enter  again  into  the  receiver,  the  found  be- 
comes prefently  audible.  This  experiment  proves 
that  air  is  the  medium  of  found. 

RECREATION  LXVIL 

Feathers  heavier  than  lead. 

AT  one  end  of  a fine  balance  hang  a piece  of  lead, 
and  at  the  other  as  man-y  feathers  as  will  keep  it  in 
equilibrio.  Then  place  the  balance  under  the  receiver. 
As  foon  as  the  air  begins  to  be  exbauiled,  -the,  cqu,ih-  . 
brium  will  begin  to  be  deftroyed,  and  when  all  the 
air  is  exhaufted,  the  feathers,  wilh defeend  and  the  lead 
mount  up. 

The  caufe  of  this  phenomenon  is  plainly  deducible 
from  the  laws  of  hydroftatics ; for  when  both  bodies 
are  weighed  in  air,  each  loofes  the  W’ eight  of  an  equal 
bulk  of  air  ; confequently  the  feathers  will  lofe  a great- 
er weight  than  the  lead  ; but  when  the  air  is  taken  a- 
vvay,  the  weight  that  is  reftored  to  the  feathers  being, 
greater  than  that  reftored  to  the  lead,  the  former  will 
neceffarily  preponderate. 

RECREATION  LXVIII. 

The  fe[f- moving  •wheel. 

TAKE  a circle,  of  tin  about  ton  inches  diameter,  or 
of  any  other  dimenfion  that  will  go  into  the  receiver, 
•aud  to  its  circumference  fix  a number  of  tin  vanes,  each 
about  an  inch  fquare.  Let  this. wheel  be  placed,  be- 
tween 
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*rrV*t  on  an  axis  whore  cxtremi- 

swap's®*?:  f «'  -xr^: 

vertical  pofition,  with  the  leail  fore,  t^b  1 1»« 
the  wheel  and  alia  in  the  receiver  and  "T; 

T et  there  be  a ftnall  pipe  with  a cock-,  one  end  of  tins 
p,pe  i7to  be  on  the  outfide  of  the  top  of  the  receiver 
SS  the  other  end  to  come  - diretfly  over  the  vanes  of 

tH  When  the  air-is  exhaufted  from  the  receiver,  open 
the  cock  juft  mentioned.  A current  of  air  w.U  ruih 
againft  the  vanes  of  the  wheel,  and  put  it  « 
and  the  velocity  of  its  motion  will  mcreafe  till  the  re-- 

ceiver  is  again  replete  with  air.  , 

If  the  pump  be  kept  continually' working,  after  the 
air  is  exhaufted j the  motion  of  this  wheel  may  be  re- 
garded not  only  as  fpontaneous  but  perpetual. 


RECREATION  LXIX. 

The  animated  figures . 

PROVIDE  nine,  twelve,  or  any  number  you  pleafir, 
of  hollow  cylinders,  about  nine  inches  long-,  and  one 
and  a half,  or  two  inches  diameter.  Let  the  bottom’ 
of  each  of  thefe  cylinders  be  clofed,- except  a fmall 
hole ; and  in  each  of  them  place  a pifton,  like  that  in 
a fyringe.  At  the  bottom  of  each  piften  let  there  be 
a worm  fpring,  and  over  it  the  figure  of  a man,  wo- 
man, or  what  elfe  you  pleafe.  Thefe  -figures  fliould 
be  all  different,  and  in  different  attitudes,  and  of  fuch 
a fize  that  they  may  completely  enter  the  cylinders. 

Place  all  the  cylinders  in  a circular  frame  of  wood, 
and  having  pufhed  each  pifton  down  to  the  bottom  of 
the  cylinder,  and  (lopped  the  holes -at  bottom,  draw  it 
up  again  to  what  height  you  think  proper,  and  there 
will  then  be -a  vacuum  under  each  pifton.  Then 
place  the  frame  in  the  receiver,  andexhauft  the  air. 

When  the  weight  of  the  external  air  begins  to  be  ta- 
ken off,  the  force  of  the  fpring  that  is  at  the  bottom 
of  each  pifton  being  greater  than  its  fri&ion,  and  the 
weight  of  the  figure  placed  over  it,  they  will  all  gra- 
L 3 dually 
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dually  rife  up,  and  prefcnt  themfelves  in  their  proper 
attitudes.  When  the  air  is  again  let  into  the  receiver, 
they  will  m like  manner,  retire  to  their  feparate  apart- 
ments.  r 

If  the  arms  and  legs  of  the  figures  be  inflated  with 
a due  quantity  of  air,  when  the  prefl'ure  of  that  in  the 
receiver  is  taken  off,  they  will  be  extended,  and  may 
be  made  to  aflume  any  attitude  required : and  when 
the  air  is  again  let  into  the  receiver,  they  will  refume 
their  former  pofitions, 

RECREATION  LXX. 

The  artificial  halo. 

PLACit.  a candle  on  one  fide  of  a receiver,  and  let 
the  fpeftator  place  himfelf  at  fome  diftapce  from  the  o- 
ther  fide.  As  foon  as  the  air  begins  to  be  exhaufted, 
and  becomes  attenuated  and  charged  with  vapours  to 
a proper  degree,  the  light  of  the.candle- will  be  refrac- 
ted through  that  medium  in  circles  of  various  colours, 
that  lively  refemble  thofe  feen  about  the  moon  in  a ha- 
zy night. 

RECREATION  LXXI. 

The  mercurial  Jhonuer. 

CEMENT  a piece  of  wood  ipto  the  lower  part  o f 
the  neck  of  an  open  receiver*  and  pour  mercury  over 
it.  After  a few  ftrokes  of  the  pump,  the  prefiure  of 
the  air  on  the  mercury  will  force  it  through  the  pores 
of  the  wood  in  form  of  a beautiful  fliower : which,  if 
the  receiver  be  clear  and  the  weather  be.  dry,  will  ap- 
pear luminous  in  a dark  chamber. 

RECREATION  LXXII. 

The  fountain  in  vacuo. 

TAKE  a tall  glafs  tube,  hermetically  fealed  at  t hp 
top  and  at  bottom,  by  means  of  a brafs  cap,  ferewed 
cu  to  a flop  cock,  and  that  to  the  plate  of  tjie  pump. 

When 
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When  all  the  air  is  exhaufted  the  cock  is  turned,  the 
tube  is  taken  off  the  plate  and  immerfed  in  a b.afon  of 
mercury  or  water  : then  the  cock  being  again  turned, 
the  fluid,  by  the  preffure  of  the  air,  will  play  up  in  the 
tube,  in  form  of  a fountain,  and  afford  a very  pleafing 
appearance, 

There  are  a great  number  of  other  experiments  per- 
formed by  the  air  pump  ; but  thefe  are  quite  fufficient 
to  explain  the  nature  of  the  air’s  preffure  and  expan- 
sion, which  is  their  general  intention. 

RECREATION  LXXIH. 

The  air-gun . 

THERE  are  two  forts  of  air-guns,  the  common,  and 
what  is  called  the  magazine  air-gun, 

The  common  air-gun  is  made  of  brafs,  and  has  two 
barrels,  (PI.  XXIII.  fig.  1.)  The  inner  barrel  KA, 
has  a fmaller  bore  than  the  other  ECDR.  In  the 
ilock  of  the  gun  there  is  a fyringe  SMNP,  by  which  the 
air  is  inje&ed  into  the  cavity,  between  the  two  barrels, 
through  the  valve  NP.  The  ball  K is  put  down  the 
l'maller  barrel  with  a rammer,  aa  in  other  guns.  At 
I L is  anqther  valve,  which  being  drawn  open  by  the 
trigger  O,  makes  way  for  the  air  to  get  behind  the 
hall,  and  drive  it  out  with  great  violence.  By  fudden- 
ly  opening  and  fhutting  the  valve,  one  charge  of  con- 
denfed  air  will  ferve  for  feveral  difeharges,  which  are 
effected  by  means  of  the  lock  reprefented  in  Fig.  2. 

In  the  magazine  air-gun  there  is  an  additional  bar- 
a el  of  a Terpentine  form,  which  holds  ten  or  twelve 
balls,  that  are  brought  into  the  fhooting  barrel  fuccef- 
iively,  by  means  of  a lever,  which  is  called  a hammer. 

RECREATION  LXXIV. 

Artificial  rain  and  hall. 

MAKE  a hollow  cylinder  of  wood.  (Plate  XXIIL 
Eg.  3.)  let  it  be  very  thin  at  the  fides,  about  eight  or  ten 

inches 
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inches  wide,  and  two  or  three  feet  in  diameter*.  Di- 
vide its  in  fide  into  five  equal  parts,  by  the  boards  A. 
of  five  or  fix  inches  wide  ; and  let  there  be  between 
them  and  the  wooden  circle  a fpace  B,  of  about  one- 
.fixth  of  an  inch.  You  are  to  obferve  that  thefe  boards 
are  to  be  placed  obliquely,  as  in  the  figure. 

In  this  cylinder  put  four  or  five  pounds  of  leaden 
fhot,  of  a fize  that  will  eafily  pafs  through  the  opening 
you  have  left.  Let  it  turn  on  the  axis  D,  and  be  fup- 
ported  by  the  foot  C. 

The  found  of  this  machine  when  in  motion,  will 
flrongly  reprefent  that  of  rain,  and  wilHncrcafe  with 
the  velocity  of  the  motion.  To  produce  the  found  of 
hail,  a larger  fort  of  Ihot  muft  be  ufed. 

RECREATION  LXXV. 

The  magical  jjpauert  and  fruit. 

MAKE  a box  ABCD,  (Plate  XXIII.  Fig.  4.)  of  a- 
bout  fix  inches  every  way.  In  the  middle  of  the  top 
AB,  let  there  be  a hole,  through  which  is  to  pafs  the 
neck-of  the  veflel  E,  that  is  a kind  of  hollow  copper 
fphere,  of  three  or  four  inches  diarrjeter,  and  covered 
at  its  top  and  bottom  F and  G,  with  two  pieces  pf 
the  fame  metal,  they  are  to  be  well  foldered  to  it.  To 
the  part  next  F there  is  to  be  foldered- the  tube  H,  a - 
bout  half  an  inch  in  diameter,  through  which  is  an  a- 
perture  of  a quarter  of  an  inch:  this  tube  muft  alfo  be 
pierced  horizontally,  by  an  opening  of  one-third  of  an 
inch  at  I,  to  admit  a cock, -the  key  of  which  muft  ex- 
tend to  thc-outfide  of  the  cafe  ; it  Ihould  alfo  have  a 
fmall  aperture  of  about  one-tenth  of  an  inch,  to  let  out 
the  air  that  is  tn  be  comprefied  in  the  veflel  E,  as  we 
ihall  now  explain. 

To  force  the  air  into  the  hollow  veflel ‘there  muft  be 
adjufted  to  one  of  its  Tides  the  copper  fyringe  NM,  Fig. 
5,  which  has  a leather  valve  at  M,  and  another  at  its 
extremity  N : that  by  alternately  thrufting  in  and  draw- 
ing 

* When  this  machine  is  intended  for  a theatre  it  muft  be  conr  , 
ftrutited  much  larger.. 


Air  Gun 
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»ng  out  of  the  pifton,  the  air  may  be  ftrongly  conden- 
fed  in  the  veflel  E. 

To  the  extremity  of  the  tube  H there  is  to  be  fixed 
the  little  tree  O,  which  is  compofed  of  four  or  five 
fine  branches  of  copper  P,  Qj  R,  S,  that  proceed  from 
the  trunk  O.  Thefe  branches  are  to  be  hollow  from 
one  end  to  the  other,  that  the  air  which  enters  at . the 
bottom  may  extend  itfelf  to  the  top.  To  thefe  bran- 
ches are  to  be  adjufted  twigs,  made  of  brafs  wire,  and 
the  whole  is  to  be  decorated  with  orange  leaves,  that 
are  mad?  of  parchment,  and  ftrongly  imitate  thofe  of 
nature.  u 

The  end  of  each  of  the  branches  is  to  dilate,  fo  that 
they  may  contain  very  fmall  pieces  of  very  fine  lea- 
ther, which  are  to  take  the  figure  of  an  orange,  when 
they  are  expended  by  the  air  drove  through  the  bran- 
ches. Thefe  leathers  muft  de  contained  within  the  ex- 
tremities of  the  branches,  to  which  they  are  to  be  fas- 
tened by  a filk  thread : and  there  muft  be  a fpace  left 
at  the  end  of  the  branch,  to  which  is  to  be  fixed  the 
bud  or  flower  of  a blowing  orange. 

The  trunk  of  the  orange-tree  muft  exa&ly  fit  the  tube 
H,  that  none  of  the  air  may  efcape ; and  it  is  to  be 
made  to  take  out.  The  branches  and  the  leathers  that 
are  to  form  the  oranges  muft  be  accurately  painted,  to 
favour  the  illufion.  There  fhould  be  a glafs  cover  to 
the  whole,  which  will  prevent  any  one  from  touching 
it ; and  the  top  of  the  box  may  be  covered  with  earth. 

Previous  to  the  performing  this  Recreation  you  take 
the  orange  tree  out  of  the  cafe,  and  with  a little  ftick 
made  for  that  purpofe,  you  put  each  of  the  oranges 
within  the  end  of  the  branch,  together  with  the  flow- 
ers of  the  blowing  oranges ; fo  that  no  part  of  them 
may  appear:  and  the  better  to  conceal  them,  the  great- 
eft  number  of  leaves  may  be  at  the  ends  of  the  bran- 
ches. The  tree  is  then  to  be  replaced  in  the  tube 
H.  You  are  next  to  turn  the  cock  at  I,  and  with  the 
fyringe  throw  a fuflicient  quantity  of  air  into  the  veflel  E. 

Matters  being  thus  prepared,  you  introduce  the  box 
and  tree  covered  with  the  glafs  and  make  the  com-,  ' 

panj^ 
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pany  obferve,  that  in  its  prefent  date  it  bears  neither 
flowers  or  fruit,  and  tell  them  if  it  be  their  pleafure  k 
lhall  inftantly  produce  both.  You  then  turn  the  cock*, 
when  the  flowers  or  buds  will  immediately  appear,  and 
will  be  fucceeded  by  the  fruit. 

This  Recreation  may  be  performed  by  putting  an 
eolipile  in  the  box  inftcad  of  the  copper  ve/fel  j under 
whicli  you  place  a chafing-difh  w ith  hot  coals,  that  is 
to  be  fuppofed  to  produce  the  fudden  vegetation  in  the 
tree.  The  air  in  the  eolipile  being  rarified  by  the  heat 
will  produce  the  fame  effe<S  as-the  condenfed  air  in  the 
other  velfel. 

HYDRO 


• ThU  cock  fhould  be  fo  concealed  that  you  may  turn  it  with* 
•ttt  being  cbferved  by  the  company. 


HYDROLOGY. 


DEFINITIONS. 

I,  T T YDROLOGY  is  that  part  of  phiilology  which 

Jtj.  explains  the  properties  of  water.  It  is  ufuaUy 
divided  into  hydroftatics  and  hydraulics;  the  former 
of  which  treats  of  the  manner  of  weighing  water,  and 
fluids  in  general,  and  of  afcertaining  their  fpecific  gra- 
vities, that  is  their  particular  weights  ; and  the  other 
fiiows  the  manner  of  conveying  water  from  one  place 
to  another*. 

2.  A fiphon  is  a bended  tube,  commonly  of  a foim 
nearly  refembling  half  an  ellipfis. 

3.  A valve  is  a fort  of  flap  or  cover,  fixed  to  a pipe 
or  other  body,  which  by  opening  one  way  only,  fui> 
fers  the  water  to  pafs,  but  not  to  return. 

4.  A pillon  is  a imall  cylinder  fattened  to  the  end 
cf  a rod,  and  fitted  to  the  bore  of  a pipe  or  hollow  cy- 
linder, and  frequently  contains  a valve. 

5.  The  hydrometer  is  an  inftrument  conftruded  to 
find  the  fpecific  gravities  of  fluids. 

6.  The  hydroftatic  balance  is  contrived  to  fhow  the 
fpecific  gravities  of  fluids  and  of  folids,  by  weighing 
them  in  fluids. 

APHOIUSMS. 

1.  Water  is  a fcentlcfs,  tranfparent,  colourlefs  fluidf , 
which,  with  a certain  degree  of  cold,  turns  to  ice. 

2.  Water  is  one  of  the  conllituent  parts  of  all  bodies^. 

3-  All 

* The  term  hydroftatics  is  frequently  ufed  for  a general  trcatifc 
on  water,  but  certainly  with  impropriety. 

t Though  fluidity  be  commonly  regarded  as  an  eflential  pro- 
perty of  water,  yet  many  philofophers,  particularly  Boyle  and 
Boerhaave,  confider  it  as  an  adventitious  circumftance,  produced 
by  a certain  degree  of  heat,  and  aflert  its  natural  ftate  to  be  that 
of  a cryftalline,  as  when  in  ice. 

. i This  is  proved  by  diftillation,  for  the  dryeft  woods,  earths, 
hones,  and  ft  ones  pulverii'ed,  conftantly  yield  a certain  quantity  of 

water. 
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3.  All  fluids,  except  air,  are  incomprellible*. 

4.  Though  water  is  lefs  diaphanous  than  air,  it  is 
more  penetrative,  as  it  will  pervade  bodies  that  air 
will  not.f 

5.  Water  diflolves  Tome  bodies,  as  falts,  and  con- 
glutinates  others,  as  bricks,  ftones,  bones,  &c. 

6.  Water  in  its  natural  (late,  contains  the  three  os 
thcr  elements,  fire,  earth,  and  air^;. 

7.  The  water,  in  feveral  tubes  that  communicate 
with  each  other,  will  (land  at  the  fame  height  in  all  of 
them,  whether -they  be  fmall  or  great,  perpendicular 
or  oblique. 

8.  The  furfacc  of  water  contained  in  a veflel  will 
always  be  even,  and  parallel  to  the  horizon^. 

.9.  In  a veflel  of  water  the  preflure  of  the  upper  on 
the  lower  parts,  is  in  proportion  to  the  depth  ; and  is 
the  fame  at  the  fame  depth,  whatever  be  the  diameter 
of  the  veflel. 

10.  The  preflure  of  a fluid  upward  is  equal  to  its 
preflure  downward,  at  any  given  depth)). 

11.  The 

whftr.  It  has  been  found  by  experiment,  that  the  wafer  contain- 
ed in  a certain  quantity  of  air  was  nearly  equal  to  the  air  itfelf. 

* If  a globe  of  gold  be  filled  with  water,  and  preil'cd  with** 
very  great  weight,  the  water  will  tranfude  the  pores  of  the  gold, 
and  cover  the  furface  of  the  globe,  in  the  form  of  a fine  dew. 
This  is  called  the  Florentine  experiment. 

f This  is  evident  from  its  parting  through  the  poftrs  of  a bladder. 

j We  have  already  faid'  that  wurer  owes  its  fluidity  to  heat, 
and  it  is  evident  from  many  experiments  with  the  air-pump,  that 
it  contains  fid  fmall  quantity  of  air : and  the  fediment  that  is  found 
in  all  water,  except  that  Which  isdiftillcd,  always  contains  4 
qbantity  of  earth. 

§ In  large  bodies  of  water,  as  the  fea,  or  great  lakes,  the  fur- 
face  will  not  be  plain,  but  fpherical,  as  making  a part  of  the  fur- 
face  of  the  terraqueous  globe. 

||  It  follows  from  this  and  the  preceding  aphorifm,  that  the 
lighteft  folid  may  he  funk  in  the  heavieft.  fluid,  as  cork  in  quick- 
filver,  and  will  remain  at  the  bottom,  if  it  he  fo  contrived  that 
none  of  the  fluid  can  get  under  it.  On  the  contrary,  the  heavieft 
folid  may  he  fnfpended  in  the  lighteft  fluid ; if  the  fluid  be  of  a 
fufficicnt  depth,  and  be  prevented  from  preffing  ou  the  top  of  the 

-folid. 
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M.  The  bottom  and  fides  of  a veflel  are  pre/Ted  by 
the  fluid  it  contains  in  proportion  to  its  height,  with- 
cut  any  regard  to  the  quantity. 

t2.  If  fluids  of  different  gravities  be  contained  in 
the  fame  velfel,  the  heavieft  will  be  at  bottom,  the  light- 
eft  at  top,  and  the  reft  in  proportion  to  their  fpecific 
gravities. 

13.  A body  that  is  heavier  than  an  equal  quantity 
of  any  fluid  will  fink  in  that  fluid  ; if  it  be  lighter,  it 
will  fwim  at  the  top  ; but  if  it  be  of  the  fame  gravity, 
it  will  neither  fink  nor  fwim,  but  remain  fufpended  in 
any  part  of  that  fluid. 

14.  A folid  immerled  in  a fluid  is  prefled  by  that 
fluid  on  all  fides,  in  proportion  to  the  height  of  the 
fluid  above  the  folid.  Bodies  very  deeply  immerged 
may  be  confidered  as  equally  preffed  on  all  fides. 

15.  Every  folid  immerfed  in  a fluid,  lofes  fo  much 
of  its  weight,  as  is  equal  to  a weight  of  a quantity  of 
that  fluid  of  the  fame  dimenfion  with  the  folid*. 

16.  The  fluid  acquires  the  weight  the  folid  lofes. 


Vol.  II. 
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ToUd.  This  is  commonly  proved  by  patting  a guinea  in  a tube 
exactly  of  the  lame  diameter,  and  holding  it  to  the  bottom  by 
means  of  a ftrftlg.  Then,  as  gold  is  about  nineteen  times  heavier 
than  water,  if  you  put  the  tube  down  in  the  water  to  about  nine- 
teen times  die  thicknefs  of: the  guinea,  and  let  the  ftrino-  the 
gymaa  will  not  fink,  but  be  fuftained  by  the  preiTure  of  the  water 
■tinder  it,  which  is  there  greater  than  the  gravity  of  the  guinea 
; It  is  on  thus  aphorifm  that  the  hydroftatic  balance  is  founded  • 
for  every  folid,  on  being  immerled  in  a fluid,  lofes  fo  much  of  its 
we.ght  as  IS  equal  to  the  weight  of  an  equal  bulk  of  that  fluid  i- 
f allows  that  the  lighter  the  body  is,  the  greater  proportion  of’ its 
weight  it  will  lofe;  therefore,  if  two  bodies  of  ccual  bulk  befirft 
weighed  m air,  and  then  in  water,  and  it  be  found  that  one  has 
loft  half  of  its  weight,  and  t.ic  other  one-fourth,  it  follows  th  t 
the  fpecific  gravity  of  the  latter  .s  to  that  of  the  former  a,  j t0  . 
f rom  hence  alfo  is  derived  the  method  of  finding  the  fpecific 
vity  of  fluids,  for  if  the  fame  folid  when  weighed  in  two  diAPer-m 
fluids,  lofes  twice  as  much  in  one  as  in  the  ocher,  ir  follows  that 

£ 85?  £r“!'  ** “* lE  «•  em  JS25 
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THE  HYDROLOGIC  APPARATUS. 

AMONG  the  hydrologic  apparatus,  the  fyphon 
claims  the  firft  regard,  and  that  as  well  from  its  lim- 
plicity,  as  its  utility  in  explaining  the  more  complex 
machines. 

If  the  fyphon  EFG  (PI.  XXIV.  Fig.  i.)  be  immerfed 
in  the  veflel  of  water  ABCD,  and  the  air  fucked  out 
at  E*,  the  preflure  of  the  air  upon  the  furface  of  the 
water  in  the  veflel  will  force  it  up  the  vacuity  in  the 
pipe  from  G,  and  palling,  through  the  top  in  at  F,  it 
will  defcend  in  the  other  leg,  and  run  out  at  E,  as 
long  as  the  furface  of  the  water  is  above  the  bottom  of 
the  leg  CG.  You  mud  obferve,  however,  that  to  make 
the  water  run  out,  the  end  E of  the  fyphon  mull  be 
below  G : for  if  both  ends  be  parallel,  the  preflure  of 
the  air  on  each  end  will  be  equal,  and  the  water  will 
remain  in  the  fyphon. 

It  is  to  be  remembered,  that  the  top  of  the  fyphon 
mult  not  exceed  32  feet  perpendicular  altitude  above 
the  furface  of  the  water  in  the  veflel ; for  a column  of 
air  of  the  height  of  the  atmofphere  is  but  juft  equal  to 
a column  of  water  of  32  feet.  Mercury  may  be  drawn 
through  a fypon  in  the  fame  manner,  as  water ; but 
then  the  utmoll  height  of  the  fyphon  muft  always  be 
lefs  than  30  inches,  as  mercury  is  near  14  times  hea- 
vier than  water.  That  fluids  are  forced  through  the 
fyphon  by  the  preffure  of  the  atmofphere  is  proved  ex- 
perimentally by  the  air  pump  ; for  if  a fyphon  immer- 
fed in  a veflel  of  water  be  placed,  when  running,  in 
the  receiver,  and  the  air  extracted,  the  running  will 
immediately  ceafe. 

There  is  a fort  of  fyphon  that  will  draw  off  water 
without  having  the  air  previoufly  extradited  from  it : 
this  confifts  of  a capillary  tube,  about  one  tenth  of  an 
inch  bore,  and  ads  by  the  attradion  of  cohefion  : for 

the 

• If  the  fyphon  or  crane  be  filled  with  water,  then  inverted, 
and  one  end  placed  in  a veflel  of  water,  it  will  have  the  fame  ef- 
feft  as  drawing  out  the  air,  and  when  the  fyphon  is  large,  will 
be  anore  cafily  effe&cd. 


VolJL  Hydrology.  Plate  2/^. 
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the  water  being  attra&ed  by  the  leg  immerfed,  is  flow- 
ly  drawn  up  to  the  top  of  the  fyphon,  and  from  thence 
gradually  defeends  by  its  gravity.  From  the  fame 
caufe  it  is,  that  if  one  end  of  a piece  of  the  lift  of  cloth 
be  put  in  the  water  of  a veffel,  and  the  other  end  hang 
over  its  fide,  the  water  will  be  fucked  up  by  the  end 
of  the  lift,  in  the  veffel,  which  in  this  cafe  aifts  as  a 
bundle  of  very  fine  capillary  tubes,  and  drop  from  the 
other  end.  This  experiment  with  a capillary  tube  will 
fucceed  in  vacuo.  -*• 

THE  PUMP. 

THE  pump  is  at  once  the  moft  common  and  mod 
ufeful  of  all  hydraulic  inftruments.  Of  pumps  there 
are  three  forts,  the  fucking,  forcing  and  lifting  pump. 

AB  (Plate  XXIV.  Fig.  2 ) is  the  pipe  or  barrel  of  a 
common  fucking  pump,  CD  the  pifton  or  bucket,  EF 
two  valves  that  open  upward.  When  the  handle  of  the 
pump  is  put  down  it  raifes  the  bucket,  and  the  valve 
F lhuts.  The  water  above  the  bucket  being  raifed,  a 
vacuum  is  left  under  it,  and  the  external  air  prefling 
on  the  water  in  the  well  MN,  raifes  it  up,  through  the 
hole  B,  and  lifting  up  the  valve  E,  enters  the  barrel 
of  the  pump.  The  handle  of  the  pump  being  then 
raifed,  the  bucket  defeends,  the  valve  F opens,  and  lets 
the  water  defeend  above  the  bucket.  The  preffure  of 
the  water  at  the  fame  time  lhuts  the  valve  E,  fo  that 
it  cannot  return  through  B.  ■ The  handle  being  again 
prefled  down,  the  bucket  is  again  raifed,  and  more 
water  afeends  through  B. ' So  that  at  every  ftroke  of 
the  handle,  the  water  in  the  barrel  is  increafed,  till  at 
laft  it  runs  out  at  the  pipe  H. 

If  the  bucket  be  more  than  30  or  32  feet  from  the' 
furface  of  the  water  in  the  well,  it  will  not  afeend  to 
the  bucket,  for  the  preffure  of  the  atmofphere,  as  we 
have  before  obferved,  is  but  equal  to  32  feet  of  water. 
The  weight  the  bucket  lifts  at  each  ftroke,  is  equal  to' 
a column  of  water  whofe  diameter  is  that  of  the  bore 
of  the  pump  and  its  height  MH.  It  is  therefore  of  no 
confequence  where  the  bucket  is  placed,  with  regard 
Co  the  weight  of  water.  To  balance  that  weight  the- 

M 2 handle 
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££  borc  „f  r pump/'art'  ft!  £MS 

Le  l>  “P  and  down-  The  valves  alfo  fliould  mo£ 
free  and  flint  quite  clofe.  The  finaller  the  bore  of  the 
pump,  the  eafier  it  will  work ; but  the  wider  it  is  an  l 

tm '°tT  thC  ftl°ke  °f  ""  handl£*  the  wat't 

PUTP  ;tConiiru<fted  as  follows:  AB 

of  th™u'atB  3'r-  '.h  ba-nel  ftanding  inthewat^ 

C is  a S5  C u he  P‘ft0n’  and  G the  handle  : 

C is  a folid  piece,  w.thout  any  valve,  as  no  water  is  to 

pafs  through  it : this  piece  IhoulJ  be  carefully  leather- 
ed,  and  made  to  fit  the  barrel  fo  exadtly,  that  in  its 
motion  neither,  water  nor  air  may  pafs  between  them. 
At  a d iff  ant  e oe  ow,  as  at  D,  a valve  is  fixed.  Be- 
tween this  and  the  lowed  fituation  of  the  p.ffon  C, 
there  goes  off  a p.pe  H,  in  which  is  fixed  a valve  at  E. 

IWvv  the  piflon  being  drawn  up  from  C towards  A, 
cxhaufls  or  rarefies  the  air  above  D,  which  caufes  tlie 
water  to  rufli  into  the  fpace  CD  : and  when  the  piilon 
lfi.lorced  down,  as  the  water  cannot  repafs  at  D,  it  is 
forced  to  aicend  into  the  pipe  H,  and  through  its  valve 
E into  the  cillern  F (which  may  be  placed  at  anv  dif- 
tance  fiom  the  pump)  and  from  thence  it  runs  off  by 
the  fpout.  1 

Oi  lifting  pumps  there  are  leveral  forts  ; the  moft 
common  is  thus  conffruffed.  AB  (PI.  XXIV  Fig  4 ) 
jf  tho  barrel,  fixed  in  the  frame  KILM ; which  is  affo 
fixed  immoveable,  with  the  lower  part  in  the  water 
that  is  to  be  pumped  up.  GEQHO  is  a frame  with 
two  ffrong  iron  rods,  moveable  through  holes  in  the 
upper  and  lower  parts  of  the  pump,  IK  and  LM.  In. 
the  bottom  of  this  frame  is  fixed  an  inverted  piflon  BD, 
v/rth  its  bucket  and  vajve  uppermoft  at  D.  From  the 
top  of  the  barrel  there  goes  off  a part  KH,  either  fix- 
ed barrel,  or  moveable  by  a ball  and  locket  (as. 

here  repreiented  at  F),  but  in  either  cafe  fo  very  exaci 
and  tight,  that  no  water  or  air  can  polhbly  get  into 
Uie  barrel^  as  that  would  prevent  the  effcift  of  the 

pump. 
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pump.  In  this  part,  at  C,  is  fixed  in  a valve  opening- 

upward.  „ , . , 

When  the  pifton  frame  is  thruft  down  into  the  wa- 
ter, the  pifton  D will  defcend,-  and  the  water  beneath 
it  rulh  up  through  the  valve  at  D,  and  get  above  the- 
pifton;  where,  upon  the  frames  being  lifted  up,  the 
pifton  will  force  the  water 'through. the  Valve  C,  into, 
the  ciftcrn  P,  there  to  run  off  the  fpout.  It  is  to  be 
remembered-,  that  this  fort  of  pump  muft  be  fet  fo  far  in 
the  water,  that  the  pifton  may  play  below  its  furface- 
It  appears  by  the  above  defcnption,  that  this  is  only  a 
different  manner,  of  conftruding  » forcing  pump. 

THE-  HYDROMETER. 

THIS  is  the  mod  eligible  of  all  inftruments  for  find- 
ing the  fpecific  gravity  of  fluids  only,  as  well  for  eafe 
as  expedition. 

The  globe  of  the  hydrometer  Ihould  be  made  of  cop- 
per, for  ivory  imbibes  fpiritous  liquors,  and  thereby 
alters  their  gravity,  and  glafs  requires  an  attention 
that  is  incompatible  with  expedition.  The  mod  Ample 
hydrometer  confifts  of  a copper  bal!,-B  b (Plate  XXV, 
Fig.  1.)  to  which  is  foldered  a brafs  wire  AB,'  One 
quarter  of  an  inch  thick.  The  upper  part  of  this  wire 
being  filed  flat  is  marked  proofy  at  w,  - Fig.  2.  becaufe 
it  links  exactly  to  that  mark  in  proof  fpirits.  There 
are  two  other  marks  at  A and  B,  Fig;  t,  to  (hew  whe- 
ther the  liquor  be  one  tenth- above  or  below  proof,  ac- 
cording as  the  hydrometer  finks  to  A,  or  emerges  to 
B,  when  a brafs  weight,  as  C or  K,  is  fcrewed  to  its 
bottom  c.  There  are  other  weights  to  fcrew  on,  which 
ihew  the  fpecific  gravity  of  different  fluids,  quite  down 
to  common  water. 

The  round  part  of  the  wire  above  the  ball,  may  be 
marked  fo  as  to  reprefent  river  water  when  it  finks  to 
RW,  Fig.  2,  the  weight,  which  anfwers  to  that  water 
being  then  fcrewed  on  ; and  when  put  into  fpring  wa- 
ter, mineral  water,  fea  water,  and  water  of  fait  fprings, 
it  will  gradually  rife  to  the  mark  SP,  MI,  SE,  SA. 
On  the  contrary,  when.it  is.  put.  into  Eriftol  water, 

. * M3.  rain. 
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nvn  water,  port  wine,  and  mountain  wine,  it  will  fuc- 

t0  >he  fc-.  /»,  »■  Mrumau. 

of  this  kind  are  fome  times  called  areometers. 

1 here  is  another  fort  of  hydrometer  that  is  calcula- 
ted to  afeertam  tl>e  fpecific  gravity  of  fluids  to  the 

ffTPifP  r nt  oedi /-\n  nn/l.Ll  . _ l l • 1 ..  .. 
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greateft  prec^on  poffible,  and  which  coniifts  of  a laree 
hollow  ball  B (PI.  XXV.  Fig.  3.)  with  a fmallcr  bail 


» fere  wed  on  to  its  bottom,  partly  filled  with  mercury 
or  fmall  ihot,  in  order  to  render  it  but  little  ipecificallv 
lighter  than  water.  The  larger  hall  has  alfo  a A, ore 
neck  at  C,  into  winch  is  ferewed  the  graduated  brafs 

ArC’uW-iCAh  b7  a lma11  WeiSht  at  A,  caufes  the 
body  of  the  inftrument  to  defeend  into  the  fluid,  with 
part  of  the  Hem. 

When  this  inftrument  is  fwimming  in  the  liquor  con, 
ta.ned  in  the  jar  1LMK,  the  part  of  the  fluid  difplaced 
by  it,  will  be  equal  in  bulk  to  the  part  of  the  inilru- 
ment  under  water,  and  equal  in  weight  to  the  whole 
inftrument.  Now,  fuppofe  the. weight  of  the  whole  to 
be  four  thoufand  grains,  it  is  then  evident  we  can  by 
this  mean  compare  the  different  dimenfions  of  four 
thoufand  grains  of  feveral  forts  of  fluids.  For  if  the 
weight  at  A,  be  fuch  as  will  caufe  the  ball  to  fink  in 
rain  water,  till  its  furface  comes  to  the  middle  point 
of  the  flem  20,  and  after  that  if  it  be  immerled  in  com- 
mon fpring  water,  and  the  furface  be  obferved  to  ftand 
at  one-tenth  of  an  inch  below  the  middle  point  20,  it 
is  apparent  that  the  fame  weight  of  each  water,  differs 
only  in  bulk  by  the  magnitude  of  one-tenth  of  an  inch 
in  the  ftem. 

Now  fuppofe  the  ftem  to  be  ten  inches  long,  and 
weight  a hundred  grains,  then  evei*y  tenth  of  an  inch 
will  weigh  one  grain  ; and  as  the  ftem  is  of  brafs, 
which  is  about  eight  times  heavier  than  water,  the 
fame  bulk  of  water  will  be  equal  to  one-eighth  of  a 
grain  and  confequently  to  the  one-eighth  of  one  four 
thoufandth  part,  that  is,  one  thirty-two  thoafandth 
part  of  the  whole  bulk.  This  inftrument  is  capable  of 
ftill  greater  precifion,  by  making  the  ftem  or  neck  con- 
ffft  of  a flat  thin  flip  of  brafs,  inftead  of  one  that  is  cy- 
lindrical 
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lindrieal ; for  by  this  mean  we  increale  the  furlacc,. 
u-hich  is  the  moft  requifite  circumftance,  and  diminiih. 
the  l'oluiity,  which  necdfarily  renders  the  inftrument 
Gill  more  accurate. 

To  adapt  this  inftrument  to  all  purpofes,  there  ihould 
be  two  flams  to  ferew  on  and  off,  in  almall  hole  at  a *. 
One  ftem  lliould  be  a fmooth  thin  flip  of  brafs,  or  ra- 
ther fteel,  like  a watch-ipring  fet  flraight,  fimihr  to 
that  we  have  juil  mentioned,  on  one  fide  of  which  is 
to  be  the  feveial  marks  or  divifions  to.  which  it  will 
ftnk,i(i.4itferent  forts  of  water ; as  rain,  river,  fpring, 
fea,  and  fait  fpring  waters,  &c.  and  on  the  other  fide 
you  may  mark  the  divifions  to  which  it  finks  in  vari- 
ous lighter  fluids,  as  hot  Bath  water,  Briftol  water,. 
Lincomb  water,  Cheltenham  water,  port  wine,  moun- 
tain, madeira,  and  other  forts  of  wines.  But  here  the 
weight  at  A on  the  top  mull  be  a little  lets  than  be- 
fore, when  it  was  uled  for  heavier  waters 

But  in  trying  the  ftrength  of  the  fpiritous  liquors  a 
common  cylindiic  ftem  will  do  beft,  becaufe  of  its 
ftrength  and  fteadinefs : and  this  ought  to  be  fo  con- 
trived, that  when  immerfed  in  what  is  called  proof 
i'pirit,  the  furface  of  the  fpirit  may  be  upon  the  mid- 
dle point  20:  which  is  eafily  done  by  duly  adjufting 
die  fmall  weight  A,  on  the  top,  and  making  the  ftem 
of  fnch  a length,  that  when  immerfed  in  water,  it  may 
juft  cover  the  ball  and  rife  to  a ; but  when  immerfed 
in  pure  fpirit,  it  may  rife  to  the  top  A.  Then  by  di- 
viding the  upper  and  lower  parts  a 2,0  and  A 20,  into 
ten  equal  parts  each,  when  die  inftrument  is  immerfed 
in  any  ibrt  of  fpiritous  liquor  it  will  immediately  Ihow 
how  much  it  is  above  or  below  proof. 

Proof  fpirit  confifts  of  half  water,  and  half  pure  fpi- 
rit, that  is,  Inch  as  when  poured  on  gunpowder,  and 
fet  on  fire  will  burn  all  away  : and  permits  the  pow- 
der to  take  fire  and  flalh  as  in  open  air.  But  il  the 
fpirit  be  not  fo  highly  rectified,  there  will  remain  fome 
water,  which  will  make  the  powder  wet,  and  unfit  to 
take  fire.  Proof  fpirit  of  any  kind,  weighs  feven  pounds 
twelye. ounces  per  gallon. 
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trate  the  difference  of  bulks,  and  confidently  the  foe 
cific  g^ues  ,n  equal  weights  of  fpititlS  the  tW- 
forty,  or  fifty  thouiandth  part  of  the  whole,  which  £ 
a uegree  of  accuracy  no  one  can  wilh  to  exceed. 


THE  HYDROSTATIC  BALANCE. 

. THOUGH  the  hydrometer  is  the  moll  convenient 
mfirument  for  meafunng  the  fpecific  weights  of  fluids! 
yet  for  a meafure  of  the  fpecific  gravity  of  all  fubltanl 
ces  we  mull  have  recourfe  to  the  hydroftatic  balance  :• 
which  is  conftrutfied  in  various  forms,  but  we  fliall' 
content  ourlelves  here  with  defcribing  that  which  ana, 
pears  of  ail  others  the  moll  accurate.  1 

??V*  Fig\  is  the  ftand  or  pillar  of 
this  h)droftatic  balance,  whiehrstobe  fixed  in  a table, 
from  the  top  A,  hangs,  by  two  /Ilk  firings,  the  hori- 
zontal  bar  B B,  from  which  is  fufpended  by  a ring  U 
the  fine  beam  of  a balance  b ; which  is  prevented  fronC 
defending  too  low  on  either  fide  by  the  gentle  fpring- 
ing  piece  l xy  z,  fixed  on  the  fupport  M.  The  har- 
neis  is  anulated  at  o,  to  fhew  diftmdly  the  perpendi-  - 
cular  pofition  of  the  examen,  by  the  imall  pointed  in- 
dex fixed  above  it. 

The  firings  by  which  the  balance  is  fulpended,  paiT- 
ing  over  pullies,  one  on  each  fide  the  piece  at  A,  go 
down  to  the  bottom  on  the  other  fide,  and  are  hunt? 
over  the  hook  at  v;  which  hook,  by  means  of  a fcrew 
I , is  moveable,  about  one  inch  and-  a quarter,  back* 
ward  and  forward,  and:  therefore  the  balance  may  be 
raifed  or  depreffed  fo  much.  But  if  a greater  eleva- 
tion or  depreffion  be  required,  the  Aiding  piece  S, 
which  carries  the  fcrew  P,  is  readily  moved  to  any 
part  of  the  fquare  brais  rod  VK,  and  fixed  by  means 
oi  a fcrew. 


The 
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The  motion  of  the  balance  being  thus  adjufted,  the 
reft  of  the  apparatus  is  as  follows.  H H is  a fmall 
board,  fixed  upon  the  piece  D,  under  the  feales  d and 
e and  is  moveable  up  and  down  in  a long  flic  in  the 
pillar,  above  C,  and  faftened  at  any  part  by  a ferew 
behind.  From  the  point  in  the  middle  of  the  bottom 
of  each  fcale  hangs,  by  a fine  hook,  a brafs  wire  a d, 
and  a c.  Thefe  pafs  through  two  holes  m m,  in  the 
table.  To  the  wire  a d is  fufpended  a curious  cylin- 
dric  wire  r /,  perforated  at  each  end  for  that  purpofe  : 
this  wire  r s is  covered  with  paper,  graduated  by  equal 
divifions,  and  is  about  five  inches  long. 

In  the  corner  of  the  board  at  E,  is  fixed  a brafs 
tube,  on  which  a round  wire  h l is  fo  adapted  as  to 
move  neither  too  tight  nor  too  free,  by  its  flat  head 
I.  Upon  the  lower  part  of  this  moves  another  tube 
which  has  fufficient  fritflion  to  make  it  remain  in 
any  polition  required  ; to  this  is  fixed  an  index  T, 
moving  horizontally  when  the  wire  h l is  turned  about, 
and  therefore  may  be  eafily  fet  to  the  graduated  wire 
r /.  To  the  lower  end  of  the  wire  r s hangs  a weight 
L,  and  to  that  a wire  p n,  with  a fmall  brafs  ball  g , 
about  one-fourth  of  an  inch  diameter.  On  the  other 
fide,  to  the  wire  a c,  hangs  a large  glals  bubble  R, 
by  a horfc  hair. 

Let  us  firft  fuppofe  the  weight  L taken  away,  and 
the  wire  p 11  fufpended  from  S ; and  on  the  other  fide, 
let  the  bubble  R be  taken  away,  and  the  weight  F fuf- 
pended at  c in  its  100m.  This  weight  F we  fuppofe 
to  be  fufficient  to  keep  the  feveral  parts  hanging  to  the 
other  fcale  in  equilibrio  ; at  the  fame  time  that  the 
middle  point  of  the  wire  p n is  at  the  furface  of  the 
water  in  the  veflel  N.  The  wire  p n is  to  be  of  fuch  a 
fize  that  the  length  of  one  inch  (hall  weigh  four  grains. 

Now  it  is  evident,  fince  brafs  is  eight  times  heavier 
than  water,  that  for  every  inch  the  wire  finks  in  the 
water  it  will  become  half  a grain  lighter,  and  half  a 
grain  heavier  for  every  inch  it  rifes  out  of  the  water: 
conl'equentlyy  by  finkmg  two  inches  below  the  middle 
point,  or  railing  two  inches  above  it,  the  wire  will  be- 
come 
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come  one  grain  lighter  or  heavier.  Therefore,  if  when, 
the  middle  point  is  at  the  furface  of  the  water  in  equi- 
librio,  the  index  T,  he  fet  to  the  middle  point  a,  of 
the  graduated  wire  r /,  and  the  diftance  on  each  fide 
a r and  a s contains  a hundred  equal-  parts,  then,  if 
in  weighing  bodies  the  weight  is  required  to  the  hun- 
dreth  part  of  a grain,  it  may  be  eafily  had  by  proceed- 
ing in  the  following  manner. 

Let  the  body  to  be  weighed  be  placed  in  the  fcale  d. 
Put  the  weight  X in  the  fcale  e,  and  let  this  be  fo  de- 
termined, that  one  grain  more  fhall  be  too  much,  and 
one  grain  lefs,  too  little.  Then  the  balance  being 
moved  gently  up  and  down,  by  the  lcrew  P,  till  the 
equilibrium  be  nicely  fhewn  at  o;  if  the  index  T be  at 
the  middle  point  a of  the  wire  r s,  it  fhews  that  the 
weights  put  into  the  fcale  care  juft  equal  to  the  weight 
of  the  body.  By  this  method  wc  find  the  abfolute 
weight  of  the  body  i the  relative  weight  is  found  by 
weighing  it  hydroltaticaily  in  water  as  follows. 

Inllead  of  putting  the  body  into  the  fcale  d , as  be* 
fore,  let  it  hang  with  the  weight  F,  at  the  hook  c,  by  a 
horfe  hair,  as  at  R,  fuppofing  the  veffel  O of  water 
taken  away.  The  eqilibrium  being  then  made,  the 
index  T (landing  between  a and  r,  .at  the  .thirty-fixtb 
divifion,  fhews  the  weight  of  the  body  put  in  to  be 
109,536  grains.  As  it  thus  hangs,  let  it  beimmerfed 
in  the  water  of  the  veflel  O,  and  it  will  hecome  lighter? 
the  fcale  e will  defcend  till  the  beam  of  the  balance  reft 
on  the  fupport  2.  Then  fuppofe  a hundred  grains  put 
into  the  fcale  d reftore  the  equilibrium  precifely,  fo 
that  the  index  T (lands  at  the  thirty-fixth  divifion  a- 
bove  a : it  is  evident  that  the  weight  of  an  equal  bulk 
of  water  would,  in  this  cafe  be.  exactly  a hundred 
grains. 

After  a like  manner  this  balance  may  be  applied  to 
find  the  lpecific  gravity  of  liquids,  as  is  eafy  to  con* 
ceive  from  what  has  been  faid. 


ToLU. 
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THE  SCREW  OF  ARCHIMEDES. 

THIS  is  a fort  of  fpherical  pump,  and  receives  its 
name  from  its  inventor.  It  confifts  of  a long  cylinder 
AB  (PI.  XXVI.  Fig.  i.)  with  a hollow  pipe  CD  round 
■ it : and  is  placed  in  an  oblique  pofition,  with  the  lower 
end  in  the  water,  the  other  end  being  joined  to  the 
lower  end  of  the  winch  IK,  fupported  by  the  upright 
piece  IR. 

When  this  ferew  is  immerfed  in  the  water,  it  im- 
mediately rifes  in  the  pipe,  by  the  orifice  C,  to  a level 
with  the  furface  of  the  water  EF,  and  if  the  point  in 
the  fpiral,  which  in  the  beginning  of  the  motion  is 
coincident  with  the  furface  of  the  water,  happen  not 
to  be  on  the  lowerfide  of  the  cylinder,  the  water  upon 
the  motion  of  the  ferew,  will  move  on  in  the  fpiral, 
till  it  come  to  the  point  on  the  other  fide  that  is  coin- 
cident with  the  water.  When  it  arrives  at  that  point, 
which  we  will  fuppofe  to  be  O,  it  cannot  afterwards 
poflefs  any  other  part  of  the  fpiral  than  that  on  the 
lowell  part  of  the  cylinder : for  it  cannot  move  from 
O towards  H or  G,  becaufe  they  are  higher  above  the 
horizon ; and  as  this  will  be  conftantly  the  cafe,  af- 
ter the  water  in  the  fpiral  has  attained  the  point  O,  it 
is  plain  it  muft  always  be  on  the  under  fide  of  the  cy- 
linder. 

But  becaufe  the  cylinder  is  in  conftant  motion,  eve- 
ry part  of  the  fpiral  ferew,  from  O to  D,  will  by  de- 
grees fucceed  to  the  under  part  of  the  cylinder.  The 
water  therefore  muft  fucceed  to  every  part  of  it,  from 
O to  D,  as  it  comes  on  the  lower  fide,  that  is,  it  muft 
afeend  on  the  lower  part  of  the  cylinder,  through  all 
the  length  of  the  pipe,  till  it  come  to  the  orifice  at 
D,  where  it  muft  run  out,  having  nothing  further  to 
fupport  it. 


THE  EALANCE  PUMPS. 

THIS  is  a fimple  and  eafy  method  of  working  two 
pumps  at  once,  by  means  of  the  balance  AB,  (Plate 
XXVI.  Fig.  3.)  Having  a large  iron  ball  at  each  end, 

and 


144  RATIONAL  RECREATIONS. 

and  placed  in  equilibrio  on  the  two  fpindles  C,  3s  re- 
prefented  in  the  4th  figure.  On  the  right  and  left  are 
two  hoards  I,  nailed  to  the  two  crofs-pieces,  fattened  to 
the  axis  of  the  machine.  On  theie  boards  the  perfon 
who  is  to  woik  the  pump  Hands,  and  fupports  him- 
felf  by  a crofs  piece,  nailed  to  the  two  polts  ED,  Fig. 
?•  At  the  diftance  of  ten  inches  on  each  fide  the  axis, 
are  fattened  the  pifton  rods  M N. 

The  man,  by  leaning  alternately  on  his  right  and 
left  foot,  puts  the  balance  in  motion  by  which  the 
pumps  O P,  are  worked,  and  the  water  thrown  into 
the  pipe  H,  and  carried  to  a height  proportional  to 
the  diameter  of  the  valves,  and  the  force  of  the  ba- 
lance. There  muft  be  placed  on  each  fide  an  iron 
fpring,  as  F and  G,  to  return  the  balance,  and  pre- 
vent its  acquiring  too  great  velocity. 

THE  HYDRAULIC  SCOOP. 

THIS  machine  confifts  of  five  pieces  of  board*  for- 
ming a fort  of  fcoop  as  B,  (Plate  XXVI.  Fig.  2.)  The 
handle  C is  fufpended  by  a rope,  faftened  to  three 
poles,  placed  in  a triangle,  and  tied  together  at  A. 

The  working  of  this  machine  confifts  entirely  in  ba- 
lancing the  fcoop  that  contains  tire  water,  and  direc- 
ting it  in  luch  a manner  that  the  water  may  be  thrown 
in  any  given  diredfion.  It  is  evident  that  the  operation 
of  both  this  and  the  laft  machine  is  fo  very  ealy,  that 
it  may  rather  be  confidered  as  an  agreeable  and  falu- 
tary  recreation,  than  hard  labour. 

With  this  machine  a man  of  moderate  ftrength,  by- 
two  ftrokes  in  four  feconds,  can  draw  half  a cubic  foot 
of  water,  that  is,  more  than  four  hundred  cubic  feet 
in  an  hour. 

This  machine  is  frequently  ufed  by  the  Dutch  in 
emptying  the  water  from  their  dykes. 

RECREA- 
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The  hydroflatic  bcll'ywt. 

X£T  AB  and  EE,  (El  XXVI.  Fig.  5.)  be  two  circu- 
!ar  boards  of  oak  : the  Tides  AE  and  BF  are  to  be  of 
leather,  and  joined  very  clofe  to  the  top  and  bottom 
by  flrong  nails.  CD  is  a pipe  ferewed  into  a piece  of 
brafs  on  the  top  board,  at  C. . 

Now  if  a man  blow  into  the  pipe  DC,  he  may  raife 
a very  heavy  weight  placed  on  the  top  of  the  bellows. 
Or  if  he  ftand^bn  the  top  AB,  he  will,  by  blowing 
ftrongly  into  the  pipe,  focn  blow  himfclf  up. 

If  water  be  poured  in  at  D,  till  the  bellows  and 
pipe  be  full,  the  preffure  again!!  A B,  on  the  infide, 
will  lift  as  much  weight  on  the  top,  as  is  equal  to  a 
cylinder  of  water,  whole  bafe  is  A B,  and  its  height 
CD. 


recreation  lxnvii. 

The  Water  deck. 

PROVIDE  a cylindric  vefTel  of  glafs,  or  china,  A 
BCD  (PI.  XXVII.  Fig.  1.).  about  a foot  high,  and 
four  inches  diameter.  Make  a hole  in  its  bottom,  in 
which  glue  a fmall- glafs  tube  E,  of  about  one-third  of 
an  inch  diameter,  and  w'hofeend  has  been  partly  clofed 
in  the  flame  of  a lam.p,.fo  that  it  will  not  fuffer  the 
water  to  pafs  out  but  By  diops,  and  that  very  dowdy. 
Cover  the  top  of  the  vcflel  with  a circle  of  wood  F,  in 
the  center  of  which  make  a round  hole  about  half  an 
inch  diameter. 

Have  a glafs  tube  GH,  a foot  high,  and  a quarter 
of  an  inch  diameter,  and  at  one  end  let  it  have  a fmall 
glafs  globe  I,  to  which  you  may  hang  a weight X,  by 
which  it  is  kept  in  equilibrjo,  on  or  near  die  furface  of 
the  water ; or  you  may  pour  a fmall  quantity  of  mer- 
cury into  the  tube,  for  the  fame  purpofe.  Fill  the 
veffel  with  w-ater  ; put  the  tube  in  i:t ; and  over  it  place 
the  cover  F,  through  the  hole4 of  which  tile  tube  mud 
VoL-  IL  N pafs 
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pafs  freely  up  and  down.  Now,  as  the  water  drops 
gradually  out  of  the  veffel,  the  tube  will  continue  to 
defcend  till  it  come  to  the  bottom. 

Therefore,  pafte  on  the  tube  a graduated  paper,  and 
put  it  in  the  veffel  when  nearly  full  of  water.  Hang  a 
Watch  by  it,  fet  to  a certain  hour,  and  as  the  tube 
defcends,  mark  the  hours,  with  the  half  and  quarter 
hours.  If  the  veffel  be  fufficiently  large,  with  regard 
to  the  hole  at  the  bottom,  it  will  go  for  twelve  hours, 
a day,  or  as  much  longer  as  you  pleafe,  and  requires 
no  other  trouble  than  that  of  pouring  in  water  to  a 
certain  height.  Care  muft  be  had  however  that  the 
water  be  clean,  for  if  there  be  any  fedirnent  it  will  in 
time  flop  the  fmall  hole  at  bottom,  or  at  leaf!  render 
the  motion  of  the  water  irregular. 

The  veffel  may  be  of  tin,  but  the  pipe  at  bottom 
fhould  be  glafs,  that  its  fmall  aperture  may  not  alter 
by  ufe.  It  is  to  be  obferved,  that  the  tube  of  one  of 
thefe  clocks  is  not  to  be  graduated  by  another,  for 
though  the  veffel  be  of  the  fame  diameter  at  top,  it 
may  not  be  perfectly  cylindrical  throughout ; nor  is  it 
eafy  to  make  the  hole  at  the  bottom  of  one  veffel  ex- 
aflly  of  the  fame  dimenfion  with  that  of  anolher. 

RECREATION  LXXVIII. 

The  globular  fountain. 

MAKE  a hollow  globe  A,  (PI.  XXVII.  Fig.  4 ) 
of  copper  or  lead,  and  of  a Tize  -adapted  to  the  quan- 
tity of  water  that  comes  from  the  pipe  to  which  it  is 
to  be  placed.  Pierce  a number  of  fmall  holes  through 
this  globe,  that  all  tend  toward  its  center  *.  Annex 
to  it  a pipe  B,  of  fuch  height  as  you  think  convenient, 
and  let  it  be  fcrewed  at  C,  to  the  pipe  from  whence 
the  jet  flows. 

The  water  that  comes  from  the  jet  rufhing  with 
violence  into  the  globe,  will  be  forced  out  at  the  holes, 

w’ilh 

• The  diameters  of  all  thefe  holes,  taken  together,  muft  not 
exceed  that  of  the  pipe  at  the  part  from  whence  the  water  flow*. 
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with  the  diredion  in  which  they  are  made,  and  will 
produce  a very  pleating  fphere  of  water. 

RECREATION  LXXIX. 

The  hydraulic  dancer. 

PROCURE  a little  figure,  made  of  cork,  as  AB, 
(PI.  XXVII.  Fig.  2.)  which  you  may  paint  or  drefs  in  a 
light  fluff,  after  your  own  fancy.  In  this  figure  you  are 
to  place  the  fmall  hollow  cone  C,  made  of  thin  leaf 
brafs. 

When  the  figure  is  placed  on  the  jet-d’eau  that  play* 
in  a perpendicular  direction,  it  will  remain  fufpended 
on  the  top  of  the  water,  and  perform  a great  variety 
of  motions. 

If  a hollow  ball  of  copper,  of  an  inch  diameter,  and 
very  light,  be  placed  on  a fimilar  jet,  it  will  irt  like 
manner,  remain  fufpended,  revolving  on  its  center, 
and  fpreading  the  water  all  round  it,  in  the  manner 
represented  by  Fig.  3. 

RECREATION  LXXX. 

The  hemijpherical  cafcade. 

MAKE  a hollow  leaden  cone  A,  (PI.  XXVII.  Fig.  5.) 
whofe  axis  is  one  third  of  the  diameter  of  its  bafe.  The 
circle  C,  that  forms  the  bafe  muft  be  fin  proportion  to 
the  furface  of  water  that  flows  from  the  jet  on  which 
it  is  to  be  placed,  that  it  may  flow  from  it  equally  on 
all  fides.  To  the  cone  join  the  pipe  B,  which  ferves 
not  only  as  a fupport,  but  is  to  be  pierced  with  a num- 
ber of  holes,  that  it  may  fupply  the  cone  with  a fufli- 
cient  quantity  of  water.  Screw  the  tube  juft  mention- 
ed to  the  top  of  that  from  whence  the  jet  proceeds. 

The  water  that  rufhes  into  the  cone  from  the  pipe, 
will  run  over  its  circumference,  and  form  a hemifpheri- 
cal  cafcade.  If  this  piece  be  fo  conftruded  that  it  may 
be  placed  in  a reverfed  pofition,  it  will  produce  a 
fountain  in  the  form  of  a vafe,  (fee  Fig.  6.)  and  if 
there  be  a fufficient  quantity  of  water,  both  theie  pieces 

N 2 may 
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may  be  placed  on  the  fame  pipe.  The  fountain  at  top- 
and  the  cafcade  underneath  ; which  by  their  variety*, 
will  produce  a very  pleafing  appearance. 

RECREATION  LXXXI. 

7 he  water  fun. 

LET  there  be  two  portions  of  a hollow  fphere.  fPl. 
XXVH.  Fig.  7.)  that  are  very  ftallow : and  let  them  be 
fo  jomed  together,  that  the  circular  fpace  between 
them  may  be  very  narrow.  Fix  them  vertically  to  a 
pipe  from  whence  a jet  proceeds.  In  that  part  by 
which  the  portions  of  the  fphere  are  joined,  there  muft 
he  made  a number  of  holes ; then  the  water  ruibing 
into  the  narrow  cavity  will  be  forced  out  from  the  hole£ 
and  produce  a regular  figure  of  -the  fun,  as  in  the 
plate.  This  piece  requires  a large  quantity  and  force 
of  water,,  to  make  it  appear  to  advantage. 

Several  pieces  of  this  fort  may  be  placed  over  each 
other,'  fo  a horizontal  dire&ion,  and  fo  that  the  fame 
pipe  may  fupply  them  all  with  water,  (fee  Fig.  8.)  It 
is  proper  to  obferv?,  that  fop  diameter  of  thefe  pieces 
rriuft  continually  diminish,  in  proportion  to  their  dis- 
tance from  the  bottom.  ... 

RECREATION  LXXXII, 

The  revolving  water  fun. 

MAKE  a hollow  circle  A>  (Tlafo  XXVIII.  Fig.  j.) 

the  fides  of  which  ate  tp  be  pierced  with  nine,  twelve, 
or  fifteen  holes,  made  in  aq  inclined  dirpRfop  : pr  you 
may  place  .th.e  like  number  of  foialj  tubes  round  fo? 
circle.  Fix  this  circle  on  the  top  pf  a jpt,  jp  fuch 
manner  that  it  may  tur»  freely  round. 

The  water  rufojng  violently  into  the  hollow  circle 
will  keep  it  in  continual  motion ; and  at  the  fame  time 
forcing  ttfelf  out  of  foe  holes  or  fmall  tubes,  will  form 
a revolving  figure,  whh  rays  ip  different  dire&fons,  as 
in  the  plat“. 


RECREA- 
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RECREATION  LXXXIII.1 

The  phial  of  the  four  elements.  « 

TAKE  a phial  fix  or  feven  inches  long,  and  abodt 
three  quarters  of  an  inch  diameter.  1 In  this  phial  firft 
put  glafs  grofsly  powdered : fecondlyi  oil  of  tartar  per 
diliquum;  thirdly,  tindktreof  fait  of  tartar;  and  fourth- 
ly ditlilled  rock  oil.  •<  _ _ ^ 

The  glafs  and  the  differentliquors  being  of  different 
denfities,  if  you  (hake  the  phial,  and  then  let  it  reft 
for  a few  moments,  the  three  liquors  will  entirely  fepi- 
rate,  and  each  one  aflumeits  proper  place,  according 
to  its  fpecific  gravity.'  The  powdered  glafs  at  the  bot- 
tom of  the  phial  maybe  fuppofed  to  reprefent  earth ; the 
oil  of  tartar,  which  occupies  the  fecond  place,  repre- 
fents  water:  the  tinfture  that  floats  above  it  may  be 
compared  to  the  air ; and  the  rock  oil  which  fwims  at 
the  top,  is  fuppofed  to  reprefent  the  element  of  fire.  • 

RECREATION-  LXXXIV. « . 

The  mafic  bottle. 

TAKE  a fmall  bottle  AB,  (PI.  XXVIII.  Tig.  2.)  * 
the  neck  of  which  muft  be  very  narrow*,  and  have  a 
glafs  veflel  CD,  whofe  height  exceeds  that  of  the  bot- 
tle about  two  inches. 

With  a fmall  funnel  fill  the  bottle  quite  full  of  red 
wine,  and  place  it  in  the  veflel  CD,  which  is  to  be  full 
of  water.  The  wine  will  prefently  come  out  of  the 
bottle,  and  rife,  in  form  of  a fmall  column,  to  the  fur- 
face  of  the  water;  and  at  the  fame  time  the  water  en- 
tering the  bottle,  will  fuppiy  the  place  of  the  wine'; 
for  water,  being  fpecifically  heavier  than  wine,  muft 
hold  the  loweft  place,  while  the  other  naturally  rifes 
to  the  top. 

A ftmilar  effefl  will  be  produced  if  the  bottle  be  filled 
with  water,  and  the  veflel  with  wine.  For  the  bottle 
N 3 being 

* The  mouth  of  this  bottle  Ihould  not  b;  more  than  ore-fix/h 
of  an  inch  wide. 
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being  placed  in  the  veflel,  in  an  inverted  pofition,  th 
water  will  defcend  tp  th?  bottom  of  the  veflel,  and  th. 
wme  will  mount  into  the  bottle.  The  fame  effetf  ma' 
be  produced  by  many  other  liquors,  whofe  fpecific  gra 
•yities  ape  confideraply  different. 

RECREATION  LXXXV. 

The  comprejfed  jet  d’cau. 

PROVIDE  a ftrong  copper  veflel  A,  (Pf  XXVIII 
Fig.  6.)  of  fuch  figure  as  you  think  convenient;  if 
which  folder  a pipe  BE,  of  the  fame  metal.  I.et  then 
be  a cock  at  H,  which  mud  be  made  Co  tight  that  nr 
air  can  pafs  by  it.  Th?  pipe  BE  mufl  go  very  near  the 
bottom  of  the  veflel  but  not  touch  if.  There  mull  be 
another  pipe  F,  at  whofe  extremity  G there  is  a very 
fmall  hole ; this  pipe  mull  be  fcrewed  into  the  former. 

This  veflel  being  thus  d'fpol'ed,  take  a good  fyringe, 
and  placing  the  end  of  it  in  the  hole,  at  G,  open  the 
cock,  and  force  the  air  into  the  veflel : then  turn  the 
cock,  and  take  out  th?  fyringe.  Repeat  this  operation 
f?veral  times,  till  the  air  in  the  veflel  be  ftrongly  con- 
denfed.  Then  fill  the  fyringe  with  water,  and  force 
it  into  the  veflel,  in  the  fame  manner  as  you  did  the 
pir;  and  repeat  this  operation  till  you  can  force  no 
more  water  ipto  the  veflel ; then  fhut  the  cock- 

This  veflel  will  be  always  ready  to  perform  an  ex- 
tempore jet  d;eau.:  for  on  turning  the  cock  the  fpring 
of  the  comprefled  ajr  will  force  out  the  water  with 
great  violence,  and  the  jet  wijl  continue,  though  con- 
tinually decreaflog  in  force,  till  the  water  is  all  e*- 
haufted,  or  the  air.  within  the  veflel  is  come  to  the  fame 
denflty  with  that  without. 

RECREATION  LXXXVI. 

The  mqrvellcus  vtJTel. 

LET  there  be  made  a tin  veflel,  about  fix  inches 
High,  and  three  inches  in  diameter,  (Plate  XXVII t. 
Fig.  3 ) The  mouth  of  this  veflel  B,  mull  be  only  pne 
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quarter  of  an  inch  wide  .;  and  in  its  bottom  at  A,  make 
a great  number  of  fmall  holes,  about  the  lize  of  a com- 
mon fewing  needle. 

Plunge  tnis  veflel  in  water,  with  its  mouth  open,  and 
when  it  is  full,  cork  it  up,  and  take  it  out  of  the  wa- 
ter. So  long  as  the  veflel  remains  corked,  no  water 
whatever  will  come  out,  but  as  foon  as  it  is  uncorked, 
the  water  will  iifue  from  the  fmall  holes  at  its  bottom. 

You  muft  obferve,  that  if  the  holes  at  the  bottom  of 
the  veflel  be  more  than  one  tixth  of  an  inch  diameter, 
or  if  they  be  in  too  great  number,  the  water  will  run 
out  though  the  veflel  be  corked  ; for  then  the  preflure 
of;the  air  againft  the  bottom  of  the  veflel  will  not  be 
fufficient  to  coniine  the  water. 

A Recreation  fimilar  to  this  is  made  with  a glafs 
filled  with  water,  over  which  a piece  of  paper  is  placed. 
The  glafs  is  then  inverted,  and  the  paper  drawn  dex- 
troufly  away,  when  the  water  by  the  preflure  of  the 
air  under  it,  will  remain  in  the  glafs. 

RECREATION  LJCXXVII. 

T he  circulating  fountain. 

IN  this  fountain  the  boxes  CE  and  DX  (PI.  XXVIIE 
Tig.  5.)  being  elofe,  you  fee  only  the  bafon  AW,  with 
a hole  at  W,  through  which  the  water  that  fpouts  out 
at  B falls,  and  runs  down,  through  the  pipe  WX,  in- 
to the  box  DX,  from  whence  it  drives  out  the  air, 
through  the  afcending  pipe  YZ,  into  the  cavity  of  the 
box  CE,  where  prefling  upon  the  water  contained  in 
that  box,  it  forces  it  out  through  the  fpouting  pipe 
OB,  as  long  as  there  is  any  water  in  CE  ; fo  that  the 
continuance  of  the  play  is  while  tire  water  in  CE  fpouts 
out  and  falls. down  through  the  pipe  WX,  into  the  ca- 
vity DX. 

The  force  of  the  jet  is  in  proportion  to  the  height  of 
the  pipe  WX,  or  of  the  diftance  between  the  boxes 
CE  and  DX.  The  height  of  the  water,  meafured  from 
the  bafon  AW  to  the  lurface  of  the  water  in  the  lower 
box  DX,  is  always  equal  to  the  height,  meafured  from 

the. 
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the  top  of  the  jet  to  the  furface  of  the  water  in  the  middle 
cavity  CE.  Now,  fince  the  furface  CE  is  always  fal- 
ling, and  the  water  DX  is  always  riling,  .the  height  erf 
the  jet  mull  continually  decreafe,  till  it  is  fhorter  by 
the  depth  of  the  cavity  CE,  which  is  emptying,  added 
to  the  depth  of  the  cavity  DX,  which  is  always  filling-, 
and  when  the  jet  is  fallen  fo  low,  it  immediately  ceafes. 
The  method  of  preparing  this  fountain  is  as  follows. 
Firft,  pour  water  in  at  W,  till  you  have  filled  the  ca- 
vity DX,  then  turn  the  fountain  over,  and  the  water 
will  run  from  the  cavity  DX,' into  the  cavity  CE, 
which  you  will  know  to  be  full  .by  the  water’s  running 
out  at  B,  when  it  is  held  down.  Set  the  fountain  up 
again,  and  pour  about  a pint  of  water  into  the  bafon 
at  AW,  and  as  foon  as  it  has  filled  the  pipe  WX,  the 
fountain  will  play,  and  continue  as  long  as  there  is  a- 
ny  water  in  CE.  You  may  then  empty  the  water  left 
in  the  bafon  into  any  other  veflel,  and  invert  the  foun- 
tain: which  upon  being  placed  again  ereft,  will  begin 
to  play,  when  the  water  poured  out  of  the  bafon  is  put 
into  it  again.  There  are  fountains  of  this  fort  that 
have  four  pipes  inftead  of  two,  and  by  that  mean  the 
water  is  forced  up  to  twice  the  height  it  is  in  this. 

RECREATION  LXXXVIII.  . 

The  magical  cafcade. 

PROCURE  a tin  velfel  AB,  (PI.  XXVIII.  Fig.  4.) 
five  inches  high  and  five  in  diameter  ; with  a cover  C, 
clofed  at  top.  To  the  bottom  of  this  veflel  let  there  be 
foldered  the  pipe  DE,  of  ten  inches  length  and  half  an 
inch  in  diameter : this  pipe  muft  be  open  at  each  end, 
and  the  upper  end  muft  be  above  the  water  in  the  vef- 
fel.  To  the  bottom  alfo  fix  five  or  fix  fmall  tubes  F, 
about  one-eight  of  an  inch  diameter.  By  thefe  pipes 
the  w’ater  contained  in  the  veflel  is  to  run  flowly  out 

Place  this  machine  on  a fort  of  tin  bafon  GH,  in 
the  middle  of  which  is  a hole  of  one  quarter  of  an  inch 
diameter.  To  the  tube  DE  fix  fome  pieces  that  may 
fupport  the  veflel  over  the  bafon,  and  obferve  that  tlit 

end 
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pt»d  D of  the  tube  DE,  mud  be  little  more  than  one 
quarter  of  an  inch  from  the  bafon.  There  mud  be  al- 
fo  another  veiTel  place, d under  the  bafon  to  receive  the 
>vater  that  runs  from  it. 

Now,  the  fmall  pipes  difcharging  more  water  into 
the  bafon  than  can  run  out  at  the  hole  in  its  center, 
the  water  will  rife  in  the  bafon,  above  the  lower  end 
of  the  pipe  DE,  and  prevent  the  air  from  getting  into 
the  veflel  AB,  and  confequently  the  water  will  ceafe 
to  flow  from  the  fmall  pipes.  But  the  water  continu- 
ing to  flow  from  the  balon,  the  air  will  have  liberty  a- 
gain  to  enter  the  veffel  AB,  by  the  tube  DE,  and  the 
water  will  again  flow  from  the  lmall  pipes.  Thus  they 
will  alternately  flop  and  flow,  as  long  as  any  water  re- 
mains in  the  veflel  AB. 

As  you  will  eafily  know,  by  obferving  the  rife  of 
the  water,  when  die  pipes  will  ceafe  to  flow,  and  by 
the  fall  of  it,  when  they  will  begin  .to  run  again,  you 
maj  faiely  predict  the  change  ; or  you  may  command 
t..em  to  run  pr  flop,  and  they  will  feem  to  obey  your 
orders.  1 ' 


RECREATION  LXXXIX- 

The  illuminated  fountain. 

THIS  fountain  begins  to  play  when  certain  candles 
placed  round  it  are  hghted,  and  flops  when  thofe  can- 
dies  are  extingiuflied.  It  is  confirmed  as  follows. 

YYtmV  r?  CyJj?lrical  yeffels’  AB  acd  CD  (Plate 
u e , ^lg-  7-)  Conneft  them  by  four  tubes  open  at 
Uoth  ends,  as  HI,  &c.  fo  that  the  air  may  defend  out 
pi  the  higher  into  the  lower  velfel.  To  thefe  tubes  fix 
canuieliwks,  and  to  the  hollow  cover  EF,  pf  die  low. 
?r  veflel,  fit  fmall  tube  K,  reaching  almofi  to  the 
bottom  of  the  veiTel.  Af  G let  there  1*  an  aper- 
ture  with  a ferew  whereby  water  may  be  poured  into 
LD,  which  when  filled  mnfl  be  clofed  with  the  feew 

• - *J°W»  'ihen  candles  H,  fe  are  lighted,  the  air 
, the  upper  coyer  and  contiguous  pipes  will  be  there- 
by ratified, . and  the  jet  flew  th?  fmall  tube  K will  be, 

gin 


*5*  rational  re  creations. 

gin  to  play : as  the  air  becomes  more  rarified,  th< 
force  of  the  jet  will  increafe,  and  it  will  continue  tt 
play  till  the  water  in  the  lower  veflel  is  exhaufted.  Ii 
is  evident,  that  as  the  motion  of  the  jet  is  caufed  by  th< 
heat  of  the  candles  if  they  be  extinguilhed,  the  foun 
tain  mull  prefently  flop. 

RECREATION  XC. 

Tkefolar  fountain . 

THE  motion  of  the  water  in  this  fountain  is  produ- 
ced by  the  heat  of  the  fun,  in  thi*  following  manner : 
ONS  (Plate  XXVIII.  Fig.  8.)  is  a thin  hollow  globe 
of  copper,  of  eighteen  inches  diameter,  fupported  by  a 
fmall  inverted  bafon,  placed  on  a frame  with  four  legs 
A BCD,  which  have  between  them,  at  the  bottom,  a 
bafon  of  two  feet  diameter.  Through  the  leg  C pafles 
k concealed  pipe,  which  comes  from  G,  the  bottom  of 
the  iniide  of  the  globe  ; this  pipe  goes  by  HV,  and 
joins  the  upright  pipe*?.’  I,  to  make  a jet  as  I.  The 
lhort  pipe  u I,  which  goes  to  the  bottom  of  the  bafon, 
has  a valve  at  u under  the  horizontal  pipe,  HV,  and 
another  valve  at  V,  above  that  horizontal  pipe,  under 
the  cock  at  K.  The  ufe  of  this  cock  is  to  keep  the 
fountain  from  playing  in  the  day  till  you  think  pro- 
per. The  north  pole  N of  the  globe  has  a fcrew  that 
opens  a hole  whereby  water  is  poured  into  the  globe. 

The  machine  being  thus  prepared,  and  the  globe 
half  filled  with  water,  let  it  be  fet  it  in  an  open  place, 
when  the  heat  of  the  fun,  rarifying  the  air  as  it  heats 
the  copper,  the  air  wall  prefs  ftrongly  againll  the  wa- 
ter, which  coming  down  the  pipe  GCHVI,  will  lift  up 
the  valve  at  V,  and  the  valve  at  u.  The  cock  being 
opened,  the  water  will  fpout  out  at  I,  and  continue  to 
play  a long  time,  if  the  fun  Ihine. 

At  night,  when  the  air  is  condenfed,  that  which  is 
on  the  outfide  of  the  veffel  will  prefs  on  the  adjutage 
I,  and  Unit  the  valve  V ; and  at  the  fame  time  preff- 
ing  on  the  water  in  the  bafort  D « H,  which  has  been 
played  in  the  day,  will  pu(h  it  up,  through  the  valve 

u , and 


RATIONAL  RECREATIONS.  155 
b,  and  pipe  u H G,  into  the  globe,  fo  as  to  fill  it  again 
to  the  fame  height  as  at  firft.  When  the  fun  Ihines  a- 
gain  on  the  globe,  the  fountain  will  play  again,  & c.  A 
fmall  jet  will  play  fix  or  eight  hours. 

. If  the  globe  be  fet  to  the  latitude  of  the  place,  and 
rectified  before  it  be  fixed,  with  the  hour  lines  or  me- 
ridians drawn  upon  it,  the  hours  marked,  and  the 
countries  painted,  as  on  the  common  globe,  it  will 
form  a good  dial ; the  fun  then  fixining  upon  the  fame 
places  in  this  globe,  as  it  does  on  the  earth  itfelf.  This 
fountain  was  invented  by  Dr  Defaguliers. 

RECREATION  XCI. 

The  cup  of  Tantalus. 

IN  this  cup  is  placed  a fyphon,  the  fhorteft  leg  of 
which  is  near  the  bottom  of  the  cup,  and  the  longed  is 
concealed  in  the  handle.  If  water  be  poured  into  this 
cup  it  will  not  run  out  till  it  come  above  the  top  of  the 
bended  part  of  the  fyphon,  and  then,  by  the  preflure 
of  the  air,  it  will  be  forced  up  the  Ihort  leg,  and  run 
out  by  that  in  the  handle,  till  the  water  in  the  cup  be 
lower  than  the  Ihort  leg  of  the  fyphon,  which  may  be 
placed  veTy-near  the  bottom  of  the  veflel.  If  the  cup 
be  filled  juft  to  the  top  of  the  fyphon,  and  an  apple  or  o- 
range  thrown'in,  it  will,  by  raifing  the  water,  have  the 
fame  effed  as  pouring  in  more. 

This  is  called  the  cup  of  Tantalus,  from  the  refem- 
blance  of  an  experiment  fometimes  made  with  an  i- 
mage  placed  upright  in  the  cup,  (Plate  XXIX.  Fig. 
x.)  to  the  fable  of  Tantalus.  For  a fyphon  being  pla- 
ced in  the  body  of  the  image,  one  end  of  which  begin- 
ning at  the  bottom  of  one  foot  at  A,  rifes  to  the  up- 
per part  of  his  bread,  from  thence  defeends  through 
the  other  leg,  on  which  he  dands,  and  from  thence 
through  the  bottom  of  the  cup,  into  the  lower  part  at 
B.  As^  foon  as  the  water  rifes  to  the  chin  of  the  image, 
alcove  S,  it  will  begin  to  run  out,  in  the  fame  manner 
as  from  the  cup  above-mentioned. 
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recreation  xcil 

- The  fca  gage. 

vvrv  r"mens  -is  ,COnftru*ed'  « *>IW  AB 
(PI.  XX IX.  Fig.  2.)  ,s  the  gage  bottle,  in  which  is  cc 

tnented  the  gage  tube  Ff,  in  the  brafs  cap  at  G.  The 
upper  end  of  the  tube  F is  hermetically  fealed,  and  the 
lower,  open  end/  is  inimerfed  in  mercury,  marked 
C,  on  which  fwims  a fmall  furface  of  treacle.  On  the 
top  of  the  bottle  is  fcrewed  a pipe  of  brafs,  GH,  pier- 
ced  with  feveral- holes,  to  admit  the  water  into  the 
botde  AB  k is  a weight  hanging  by  its  lhank  L,  in 
a focket  N,  with  a notch  on  one  fide  at  tn,  in  which  is 
fixed  the  catch  /,  of  the  fpring  r,  which  palling  through 
the  hole  L,  in  the  fliank  of  the  weight  K,  prevents  its 
railing  out,  when  once  hung  on.  On  the  top,  in  the 
upper  part  of  the  brafs  tube,  at  H,  is  fixed  a large 
empty  ball,  or  full  blown  bladder  I,  which  mull  be  of 
Inch  a fize  that  the  weight  K may  be  able  to  fink  the 
whale  under  water. 

This  inrtrumetit  is  ufed  in  the  following  man- 
ner. The  weight  K is  hurtg  on,  and  the  gage  being 
let  fall  into  deep  Water,  finks  to  the  bottom  : the  foc- 
ket N is  fomething  longer  than  die  fhank  L,  and  there- 
fore, after  the  weight' K comes  to  the  bottom,  the  gage 
'"'ill  continue  to  defeend,  till  the  lower  part  of  the  foc- 
ket flrike  agirinff  the  weight ; this  gives  liberty  to  the 
catch  to  fly  off  the  hole  L,  and  let  go  the  weight  K. 
When  tins  is  done,  the  ball  Or  bladder  I,  inftantly 
buoys  up  the  gage  to  the  top  of  the  water. 

While  the  gage  is  finking,  the  water  having  free  ac- 
cefs  to  the  tieacle  :tnd  meicury  in  the  bottle,  will,  by 
its  preflure,  force  it  up  in  the  tube  Ff;  and  the  height 
to  which  it  has  been  forced  by  the  greateft  preflure, 
which  is  that  at  the  bottom,  Will  be  fliewn  by  the  mark 
in  the  tube  which  the  treacle  leaves  behind  it ; and 
Which  is  here  its  only  nfe.  This  fl’iows  into  what  fpace 
the  whole  air  in  the  ttlbe  F/i's  cdihp'r’eflid",  and  conic - 

quently 
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quently  the  depth  of  water,  which  by  its  weight  pro- 
duced that  comprefllon. 

If  the  gage  tube  F/be  of  glafs,  a fcale  may  be  drawn 
on  it  with  the  point  of  a diamond,  which  will  fhew  by  in- 
fpetfion  at  what  height  the  water  (lands  above  the  bot- 
tom. But  the  length  of  ten  inches  is  not  fufBcient  to 
fathom  depths  at  fea ; for  when  all  the  air  in  fuch  a 
length  of  the  tube  is  compreifed  into  half  an  inch  the 
depth  of  water  is  not  more  than  634  feet,  which  is  not 
half  a quarter  of  a mile. 

If  to  remedy  this,  we  ufe  a tube  50  inches  long, 
■which  for  (Irength,  may  be  a muftlet  barrel,  and  if  the 
air  be  compreifed  into  the  hundredth  part  of  half  an 
inch,  even  then  the  depth  will  be  but  3300  feet,  that 
is  660  feet  mote  than  half  a mile.  But  it  is  reafonable 
to  luppofe  the  cavities  of  the  fea  bear  a near  propor- 
tion to  the  mountainous  parts  of  the  land,  fome  of  which 
are  more  than  three  miles  high.  Therefore  to  invefli- 
gatc  the  greateft  depths  of  the  fea,  the  following  im- 
provement was  made  to  the  foregoing  apparatus. 

Let  BCDF,  Fig.  3,  be  a hollow  metal  globe,  on  the 
top  of  which  is  lixed  the  long  tube  AB,  whofe  capaci- 
ty is  one-ninth  part  of  the  globe.  At  the  lower  part 
1),  it  has  a (hort  tube  DE,  which  is  to  (land  in  the 
mercury  and  treacle.  The  air  contained  in  this  com- 
pound gage-tube  is  compreifed  by  the  water,  as  be- 
fore ; but  the  degree  of  comprefllon,  or  height  to 
which  the  treacle  has  been  forced,  cannot  here  be  feen 
through  the  tube  : therefore,  to  anfwer  the  fame  end, 
a (lender  rod  of  metal  or  wood,  with  a knob  at  the  top 
of  the  t ube  A B,  will  receive  the  mark  of  the  treacle, 
and  (how  it  when  taken  out. 

If  the  tube  be  50  inches  long,  and  of  fuch  a bore 
that  every  inch  in  the  length  be  equal  to  a cubic  inch 
of  air,  and  the  contents  of  the  globe  and  tube  together 
be  500  cubic  inches?  then  if  the  air  be  compreifed 
within  a hundredth  part  of  the  whole,  it  is  evident  that 
the  treacle  will  not  approach  the  top  of  the  tube  near- 
er than  live  inches,  which  will  anfwer  to  the  depth  of 

Vox..  II.  O 3300 


158  RATIONAL  RECREATIONS. 

3300  feet  of  water,  as  above.  Twice  that  depth  will 
comprefs  the  air  into  half  that  fpace,  nearly,  that  is, 
two  inches  and  a half,  which  correfponds  to  6600  feet, 
or  a mile  and  a quarter.  Laftly,  half  that  fpace,  or- 
an  inch  and  a quarter,  will  anfwer  to  double  the  lad 
depth,  that  is,  13,300  feet,  or  two  miles  and  a half; 
which  is,  probably,  very  near  the  greateft  depth  of  the 
fea.  This  fea-gage  was  invented  by  the  Drs  Hales  and 
Defaguliers. 


* RECREATION  XCIII. 

The  diving-bell. 

THERE  have  been  many  machines  invented  to  ex- 
plore the  hidden  chambers  of  the  deep  ; as  may  be  eaftly 
imagined:  for  when  curiofity  is  joined  by  avarice  they 
ftrongly  excite  the  inventive  faculty.  Of  all  thofe  ma- 
chines the  moft  complete  is  that  invented  by  Dr  Hal- 
ley, who  does  not  appear,  however,  to  have  been  ex- 
cited by  any  other  motive  than  curiofity  ; nor  is  it  won- 
derful : for  to  a man  of  his  exalted  faculties  one  mo- 
tive only  is  equal  to  many,  when  aiding  conjointly  on 
a vulgar  mind. 

This  machine  was  in  the  form  of  a bell  (PI.  XXIX. 
Fig.  4.)  It  was  three  feet  wide  at  top,  five  at  bottom, 
and  eight  feet  high,  and  contained  about  forty-three 
cubic  feet,  or  near  eight  hogfheads. 

The  machine  was  coated  with  lead,  and  fo  heavy 
that  it  would  fink  empty.  The  weight  was  diftribu- 
ted  about  the  bottom  IK,  fothat  it  would  go  down  in 
a perpendicular  direction  only.  In  the  top  was  fixed  a 
ftrong  clear  glafs  D,  to  let  in  the  light  from  above. 
There  was  likewife  a cock  at  B,  to  let  out  the  hot, 
foul  air.  Below  was  fixed  a circular  feat  LM,  for  the 
divers  to  fit  on  ; and  laftly,  from  the  bottom  hung,  by 
three  ropes,  a ftage  for  them  to  (land  on,  while  they 
were  performing  their  operations.  This  machine  was 
fufpended  from  the  maft  of  a fhip  by  a fprit,  which 
was  fufficiently  fecured  to  the  maft-head  by  (lays,  and 

was 


RATIONAL  RECREATIONS.'  159 

was  directed  by  braces  to  carry  it  over  board,  clear  of 
the  fide  of  the  (hip,  and  to  bring  it  in  again. 

To  fupply  the  bell  with  air  under  water  were  made 
two  barrels,  fuch  as  C,  of  about  63  gallons  each,  and 
cafed  with  lead,  fo  that  they  would  fink  empty ; each 
of  them  had  a hole  in  the  lower  part,  to  let  in  the  wa- 
ter, as  the  air  in  them  was  condenfed  in  their  defcent, 
and  to  let  it  out  again  when  they  were  drawn  up  from 
below. 

To  a hole  in  the  top  of  the  barrel  was  fixed  a lea- 
thern pipe,  well  prepared  with  bees- wax  and  oil;  this 
pipe  was  long  enough  to  fall  below  the  hole  at  the  bot- 
tom, and  kept  down  by  a weight  hanging  to  it,  fo  that 
the  air  in  the  upper  part,  driven  there  by  the  encroach- 
ment of  the  water  in  the  defcent,  could  not  efcape,  un- 
lefs  the  lower  end  of  the  pipe  was  lifted  up. 

Thefe  air  barrels  were  fitted  with  tackle  adapted  to 
make  them  rife  and  fall  alternately,  like  two  buckets' 
in  a well.  In  their  defcent  they  were  directed  bylines, 
faftened  at  the  Under  edge  of  the  bell,  to  the  man 
{landing  on  the  ftage  to  receive  them  ; who  by  taking 
up  the  ends  of  the  pipes  above  the  iuiface  of  die 
hi  the  bell,  guvc  liberty  to  the  water  in  the  barrels  to 
force  all  the  air  in  the  upper  parts  into  the  bell,  while 
it  entered  below  and  filled  die  barrels : and  as  foon  as 
one  was  difeharged,  at  a fignal  given,  it  was  drawn  up, 
and  the  other  defcended  to  be  ready  for  ufe. 

As  the  cold  air  rulhed  into  the  bell  from  the  barrel* 
below,  it  expelled  the  hot. air  through  the  cock  B,  at- 
the  too  of  the  bell,  which  was  then  opened  for  that* 
purpofe.  By  this  method  air  was  communicated  fo 
quick,  and  in  fuch  plenty,  that  the  Dodtor  tells  us,  he* 
himfelf  was  one  of  five  who  was  at  the  bottom  in  nine- 
or  ten  fathom  water,  for  more  than  an  hour  and  a 
half  together,  without  any  fort  of  ill  confequence  : and 
for  any  thing  that  appeared  to  the  contrary,  he  might 
have  continued  there  as  long  as  he  pleafed. 

In  going  down,  it  is  neceffary  the  defcent  fhould  be 
at  firlt  very  gende,  that  the  denfe  air  may  be  infpired,,- 
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to  keep  up  by  its  fpring,  a balance  to  the  preffure  of 
the  air  in  the  bell.  At  each  twelve  feet  of  defcent  the 
bell  was  flopped,  and  the  water  that  entered  was  dri- 
ven out,  by  letting  in  thiee  or  four  barrels  of  frefh 
air.  By  this  means,  and  by  taking  off  the  ftage, 
the  bottom  of  the  fea  could  be  fo  far  made  dry, 
within  the  circuit  of  the  bell,  as  not  to  be  over  fhocs 
thereon. 

By  the  glafs  on  the  top  of  the  bell  fo  much  light  en- 
tered, when  the  fun  fliined,  and  the  fea  was  clear 
and  even,  that  Dr  Halley  could  fee  diflintfly  10  read 
and  write.  By  the  return  of  the  air  barrels  he  fent  up 
orders,  wrote  with  an  iron  pen  on  fmall  pieces  of  lead, 
directing  where  the  bell  was  to  be  moved.  But  in 
dark  weather  when  the  fea  was  rough,  the  bell  would 
be  as  dark  as  night : but  then  the  Doflor  oblerved,  he 
could  keep  a candle  burning  in  the  bell  as  long  as  ho 
pleafed  ; for  it  is  found  by  experiment,  that  a candle 
tonfumes  as  much  air  in  a minute  as  a max.,  that  is,, 
about  one  gallon. 

The  only  inconvenience  attending  this  bell  was, 
•t'-f  r"on  the  fir  ft  going  down,  they  felt  a fmall, 

pain  in  their  ears,  as  it  tr»e  uu  u.  d was  ^or" 
cibly  thrufl  into  them.  This  pain  prefently  ceafea, 
but  on  defeending  lower  returned  again,  and  again 
ceafed  ; and  fo  alternately,  till  the  machine  got  to 
the  bottom,  then  the  air  remained  of  the  fame  denli- 
ty.  This  inconvenience  is  fuppofed  to  be  occafioned 
by  the  condenfed  air  fhutting  up  a valve,  leading  from 
fome  cavity  in  the  ear,  full'  of  common  air ; but  as. 
the  condenfed  air  continues  to  prefs  harder,  it  forces 
the  valve  to  give  way,  and  fills  every  cavity.  One 
of  the  divers,  thinking  to  prevent  this  prefilire,  flop- 
ped his  ears  with  a pledget  of  paper;  which,  as 
the  bell  defeended,  was  forced  fo  far  into  his  ears, 
that  it  was  with  great  difficulty  the  furgeon  could 
extract  it. 

This  bell  was  fo  improved  by  the  inventor,  that  he 
could  detach  one  of  his  divers  to  the  diflance  of  a 

hundred 
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hundred  yards  from  it.  For  this  purpofe  he  contrived 
a cap  or  head-piece,  fomething  like  an  inverted  hand- 
balket,  as  F,  with  a ghfs  in  the  fo-re  part,  for  the  dfr- 
ver  to  fee  his  way. 

This  cap  was  of  lead,  and  made  to  fit  quite  cloftf 
about  his  fhonlders : in  the  top  of  it  was  fixed  a flexi- 
ble pipe,  communicating  with  the  bell,  and  by  turn-* 
ing  a ftop-cock  near  his  head  piece,  he  received  air 
whenever  he  pleafed.  There  was  alfo  another  cock  at 
the  end  of  the  pipe  in  the-  bell,-  to  prevent  any  acci- 
dent happening  from  the  perfon  without.  This  perfon 
was  well  cloathed  with  thick  flannels,  which  were 
warmed  upon  him  before  he  left  the’  bell,  and  would 
not-  fuffer  the  cold  water  ^to  penetrate;  he  was  alfo 
furnilhedwith  a girdle  of  large  leaden  weights,  and 
clogs  of  lead  for  the  feet,  which,  with  the  weight  of 
the  leaden  cap,  kept  him  firm  on  the  ground.  Hi* 
cap  contained  air  enough  to  ferve  him  a minute  or 
two  ; then  by  raifing  himfelf  above  the  bell,  and.  turn- 
ing the  cock  F,  he  could  rcplenifh  it  with  freih  air. 
The  pipe  he  coiled  round  his  arm,  which  ferved-  him 
as  a clue  to  find  his  -way-  back  to  the. bell.  . 

Since  the  invention  of  the  above  diving  machine, 
there  has  been  one  contrived  by  M Triewald,  F.  R.  S. 
and  military  architedl  to  the  King  of  Sweden,  which, 
for  a Angle  perfon,  is  in  fome  refpedts  more  eligible, 
and  is  conftrudted  ■ as  follows.  >--AB,  (Plate  XXIX. 
Figi  5.)  is  the  bell,  which  is  funk  by  lead  weights 
DD,  hung  to  its  bottom.  This  bell  is  of  copper,  and 
tinned  all  over  on  the  infide,  which  is  illuminated  bv 
thre£  ftrong  convex  lenfes  G,  G,  G,  with  copper  lids, 
H,  H,  H,  to  defend  them.  The  iron  ring  or  plate 
E,  ferves  the  diver  to  ftand  on  when  he  is  at  work, 
and  isfufpended  at  fuch  a diflance  from  the  bottom 
of  die  bell,  by  the  chains  F,  F,  F,  that  when  the  di- 
ver .(lands  upright,  his  head  is  juft,  above  the  water  in 
the  bell,  where  the  air  is  much  better  than  higher  up, 
becaufe  it  is  colder,  and  confequendy  more  fit  for  re- 
fpiration.  But  as  the  diver  muft  be  fometimes  entire- 
ty 3 ly 
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ly  within  the  bell,  and  his  head  of  courfe  in  the  upper 
part,  the  inventor  contrived,  that  even  there,  when 
he  has  breathed  the  hot  air,  as  long  as  he  well  can,  he 
may,  by  means  of  a fpiral  copper  tube  C placed  clofe 
to  the  infide  of  the  bell,  draw  the  cooler  and  frefher. 
air  from  the  lowermoft  parts ; for  which  purpofe  a 
flexible  leather  tube,  about  two  feet  long,  is  fixed  by. 
one  end  to  the  upper  part  of  the  copper  tube  ; and  to 
the  other  end  is  fixed  an  ivory  mouth  piece,  by  which 
the  diver  xefpires  the  jfir.from  below. 


PYRO- 


PYROTECHNICS. 


DEFINITIONS. 

i.  TyYROTECHNICS,  is  that  branch  ofphyfiology 

XT  which  explains  the  nature  of  fire,  and  the  man- 
ner of  employing  it  in  offices  of  ufe  or  pleafure. 

2.  Fire  is  laid  to  be  of  fix  degrees. 

3.  The  firft  degree  of  fire  is  that  meafured  by  Fa- 
renheit’s  thermometer  between  its  find  and  89th  de- 
gree ; and  is  the  limit  neceflary  to  vegetation. 

4.  The  fecond  degree  of  fire,  is  that  contained  be- 
tween, the  40th. and  94th  degrees  of  the  fame  thermo- 
meter: and  is  that  neceffary  to  animal  life. 

5.  The  third  degree  of  heat  extends  from  the  94th 
to  the  2 1 2th  degree  of  that  thermometer ; the  lait  of 
which  is  commonly  that  of  boiling  water. 

6.  The  fourth  degree  of  heat  is  extended  to  the  600 
degree  of  the  fame  thermometer;  which*'is  very  near 
the  boiling  point  of  mercury  ; within  this  degree  lead', 
and  tin  melt*, 

7.  The  fifth  degree  of  heat  is  that  in  which  all  me- 
tals and  fixed  falts  melt,  and  mofl  other  bodies  vitrify 
or  become  volatile.  This  is  the  extreme  heat,  of  a , 
chemical  furnace. 

8.  The  futh  degree  of  beat  is  that  of  the  focus  of  a 
large  lens  or  mirror,  which.no  fubftapce  can  fuflain. 
unaltered. 

9.  Heat  is  divided  into  abfolute  and  relative;  abso- 
lute heat  is  that  which  exifis  in  any  fubftance  : and  re- 
lative or  comparative  heat  is  that  which  is  perceived 
by  an  animal  body. 

APHORISMS. 

* Thefe  divifions  of  heat  by  the  ihertnometer,  were  firft  fixed, 
by  the  iiluftriouj  Boerhaave, 
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aphorisms.  > 


-n  lu  Abfolutr  heat  Proceeds  from  an  inteftine  motion 
in  the  parts  of  any  body*. 

2.  Relative  heat  arifes  from  the  degree  of  inteftine 
motion  m any  fubftance  being  greater  than  that  of  the 
animal  body  to  which  it  is  applied. 

3.  1 here  is  the  fame  affinity  between  abfolute  and 
relative  heat,  -as  between  motion  and  velocity  : abfo- 
lnte  heat  being  the  whole  motion  of  all  the  parts  of 
tne  heated  body,  and  relative  heat  only  the 'Compara- 
tive velocity  of  the  partsf. 

4.  When  the  motion  of  the  parts  of  an  inflammable 
body  ts  increafed  to  a certain  degree,  it  will  throw  off 
a quantity  of  particles,  in  form  ef  fmolce.  If  the  ve- 
locity  be  further  increafed,  thofe  particles  will  become 
.parks  of  fire : and  if  the  velocity  be  ftill  further  in- 
creafed,  thofe  particles  will  make  a body  of  fire,  in 
the  form  of  a flame. 


5.  . f he  effeft  of  fire  in  burning  proceeds  from  the 
velocity  of  its  particles,  which  fo  far  increafe  the  velo- 
city of  thofe  of  the  body  to  whichft'is  applied,  as  to 
ieparate  them  from  the  body,  and  drive  them  beyond 
the  fphere  or  its  attraction.  By  which  mean  the  body 
is  diffolved,  fuch  of  its  particles  as  are  volatile  fly  off 
in  fmoke  or  Hartley  and  the  reft  remain  in  the  form  of 
a calx  or  allies. 


6.  1 he  force  or  burning  power  of  the  particles  of 
fire  when  condenfed,  as  in  the  focus  of  a lens  or  mir- 
ror, 


, * Thl'5  i5  doctrine  of  fire  maintained  by  the  Englilh  philo- 
fnjjners : thole  of  other  nations  alfert,  in  general,  that  fire  is  an 
eiement,  like’ air  *nd  water,  that  iris  contained  in-all  bodies,  and 
obtainable  from  them  by  attrition  or  puliation.. 

f 1 his  is  exemplified  by  placing  equal  quantities  of  mercury 
and  water  over  a fund  heat,  where  the  .fire  being  uniformly  com- 
municated to  each  of  them,  they  will  acquire,  in  the  fame  time, 
the  f- uue  degree  of  abfoJbute-  heat  ; but  the  relative  heat,  or  that 
that  is  fcnfibie  to  an  animal  body,  will , be:  near  fourteen  tiroes 
greater  in  the  water. than  the  mercury 5 for  the  water  having 
fourteen  times  lefs  matter,  will  ha  .e  acquired  a velocity,  in  pro- 
portion as  much  greater. 
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roT,  arc  incrcafed  in  proportion  to  the  area  of  the  glaf » 
direftly,  and  the  fquare  of  the  focal  diftance,  mverfly*. 

7.  The  forcing  of  heat  increafes  in  proportion  to  the 
fquares  of  the  diftances,  inVerfly  ; that  is  at  the  dif- 
tance  of  one  foot  the  fire  is  four  times  as  ftrong  as  at 
two  feet,  and  nine  times  as  ftrong  as  at  three  feet ; and 
fo  in  proportion. 

8.  The  dimenfions  of  bodies  in  general,  are  increas- 
ed by  heatf. 

9.  Fire  pervades,  and  is  found  in  all  bodies. 

10.  The  immediate  inflammable  matter  of  every 
body  is  oil,  or  an  undluous  fubftance. 

n No  fubftance  will  continue  to  burn  without  the 
admiflion  of  frefh  air. 

1 2.  Fire  adls  in  all  directions  from  the  ignited  body, 
as  from  a center. 

RECREATION  XC1V. 

The  inflammable  phsjp!x>rus%< 

TAKE  the  meal  or  flour  of  any  vegetable,  put  it 
into  an  iron  pan  over  a moderate  fire,  and  keep  it  ftir- 
fing  with  an  iron  fpatula,  till  it  be  converted  into  a 
’■'Nek  nowder : to  one  part  of  this  add  four  parts  of 
crude  'alum.  Make  iU.  'n*o  a Ane  powder, 

which,  beiug  put  into  an  iron  pan  over  tne  fire,  is  tp 

be 

* For  example : ftappofe  the  area  of  one  glals  to  be  twelve 
fquare  inches,  and  its  focal  diftance  nine  inches ; and  the  area  of 
another  to  be  ten  inches,  and  its  focal  diftance  five  inches.  Then 
tlie  burning  power  of  the  former  will  be  to  the  latter  as. 1 2 multi- 
plied by  25,  is  to  10  multiplied  by  ii that  is,  as  300  to  8to,  or 
as  3.0  to  8 1.. 

t Dr  Halley  found  that  water  has  no  perceptible  expapftotv 
when  gently  heated,  but  when  boiled,  expands  one  twenty-fixth 
part  Mercury  with  a very  gentle  heat  expands  one  feventy- 
ftjurth  part,  and  fpirit  cf  wine,  with  a beat  much  lets  than  tha,t 
of  boiling  water,  expands  one-twelfth,  M.  Mufheabrock  found 
the  expanftons  of  the  following  metals  ip  the  fame  heat,  to  be  in 
proportions  here  fet  down.  Silver  78;  iron  80,  fteel  83  ; copper 
89;  brafs  tio;  tin  133;  lead  133. 

} For  a more  eafy  method  uf  preparing  a lucid  phofphony,  fee 
p.  41. 
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be  kept  conftantly  ftirring  with  a fpatula  till  almof 
ignited,  to  Drevent  rc  . . 01 


ignited,  to  prevent  its  cohering  in  lumps,  as  it  is  ap 

muff  bTb  t*  mekInS  If  the  3lum’  which  ode? 
muft  be  broke  again,  ftirred  about,  and  accurately 

m xed  with  the  flour  till  it  emit  no  more  fumes,  an 

the  whole  appear  a fine,  dry,  black,  fixed  powder. 

reck  fi  inPTdeK  m a clea^drX  Phial,  with  a narrow 
*e  , filling  to  about  one-third  from  the  top.  Ther 

top  the  mouth  of  the  phial  with  loofe  paper?  f0  as  tc 
letthe  air  pafs  freely  through  it,  and  leave  room  fo: 
fumes  to  come  through  the  neck.  Place  the  phial  in 
a crucible,  encompailed  on  all  fides  with  fand,  but  fc 
that  it  may  not  touch  any  part  either  of  the  bottom  or 
fides  of  the  crucible  but  a confiderable  fpace  be  every 
where  left  between  them.  The  phial  muft  be  covered 
up  with  fand,  fo  as  only  to  leave  a part  of  it  bare, 
, rough  'vhl^h  you  may  perceive  whether  the  matter 
be  ignited.  In  this  date  the  crucible  is  to  be  furround- 
td.with  coals  kindled  flowly,  till  it  be  well  heated  on 
all  hdes,  .when  t.ie  fire  is  to  be  raifed,  till  the  crucible, 
hind,  gravel,  glnls.  and  matter  in  ir,  be  red  hot  j in 
which  ft  ate  they  are  to  be  kept  for  an  hour  ; after  this 
the  fire  being  ft.ll  kept  up,  the  orifice  of  the  phial  is  to 
e."c  cj5lfed  w*tb  wax,  to  prevent  any  air  from 
teruig,  Ihus  the  whole  being  left  to  cool  undiflurb- 
ed,  you  will  at  laft  find  in  the  phial  a black  dufty  coal, 
formed  of  the  flour  and  alum. 

A fmall  quantity  of  the  matter  contained  in  this 
phial  being  fhook  out,  into  the  cold  air,  immediately 
takes  fire  and  burns ; but  having  once  felt  the  air^ 
iofes  all  power  of  kindling  thereby.  This  manner  of 
producing  fire  appears  the  moft  extraordinary  of  all 
that  have  hitherto  been  difeovered,  fince  the  matter 
thus  prepared  will  preferve  its  virtue  -three  months, 
provided  the  air  be  kept  from  it : but  if  the  fmalleft 
quantity  of  moifture,  even  of  that  little  which  is  lodged 
in  the  air,  come  to  touch  this  powderj  the  experiment 
will  not  fucceed. 
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RECREATION  XCV. 

The  liquid  phofphorus. 

TAKE  a piece  of  Englilh  phofphorus,  about  the  fize 
>f  a pea,  and  cutting  it  very  fmall,  put  it  into  half  a 
rlafs  of  quite  clear  water.  Boil  it  in  a little  earthen 
reifel  over  a moderate  fire.  Have  a phial  with  a nar- 
ow  neck  and  a glafs  ftopper ; take  out  the  (topper 
md  plunge  the  phiai  in  boiling  water  : then  take  it  out, 
md  pouring  out  the  water,  put  the  boiling  mixture 
mmediately  into  it : inftantly  ftop  the  phial,  and  co- 
ier  it  with  a cement,  that  the  air  may  not  in  any  de- 
cree enter  it. 

This  mixture  will  fhinein  the  dark  for  feveral  months, 
hough  the  phial  be  not  touched  : if  it  be  lhook,  efpe- 
rially  in  warm,  dry  weather,  very  ftrong  lightnings 
fcill  dart  from  the  middle  of  the  water. 

Some  pleafing  amufements  may  be  produced  by  put- 
ing  this  phofphorus  in  a long  or  broad  phial,  and  paft- 
ng  a paper  over  it,  in  which  letters  or  figures  are  cut. 

RECREATION  XCVI. 

7 'he.  fulminating  gold. 

PLACE  a fmall  mattrafs,  on  a fand  heat,  and  it 
nit  one  part  of  filings  of  pure  gold  and  three  parts  of 
iqua  regia.  When  the  liquor  has  entirely  diflolved 
he  gold,  put  the  mixture  in  a phial,  and  add  five  or 
ix  times  as  much  common  water. 

Then  take  fpirit  of  fal  ammoniac,  or  oil  of  tartar, 
ihd  pour  it,  drop  by  drop,  on  the  diflolution  till  the 
rbullition  ceafe.  Let  this  mixture  reft,  till  the  gold  be 
:ntirely  precipitated  to  the  bottom  of  the  phial.  Pour 
he  water  that  fwims  at  the  top  gently  olf,  and  after 
vaftiing  this  gold  duft  feveral  times  in  common  water, 
Iry  it  by  a very  moderate  heat,  by  putting  it  on  a pa- 
ler that  will  abforb  all  its  moifture. 

If  a grain  of  this  powder  be  put  in  a copper. fpoon, 
ivcr  the  flame  of  a candle,  as  foon  as  it  is  well  beat- 
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ed,  it  will  go  off  with  a report  like  that  of  a piftol.  II 
the.  fpoon  be  not  fufficiently  llrong,  the  matter  will 
run  through  it,  and  make  an  explofion  underneath,, 
with  great  violence. 

RECREATION  XCVII. 

The  burning  fountain. 

MAKE  a veflel  of  tin  or  copper,  as  ABCD,  (Plate 
XXX.  Fig.  ii.)  or  of  what  ether  form  you  pleale. 
Let  there  be  an  eolipile  E,  of  the  fame  metal,  and  of: 
rhe  fi/e  and  figure  of  a pear,  and  let  its  neck  pafs 
through  the  top  of  the  veflel  where  it  Ihould  not  be  of: 
more  than  one  quarter  of  an  inch  diameter;  to  this' 
neck  join  the  pipe  F,  whofe  bore  at  the  extremity 
fliould  be  extremely  fmall,  and  there  muff  be  a fr»all. 
cock  at  G,  that  goes  acrofs  it.  Pour  fome  fpirit  of: 
w ine  into  the  eolipile,  and  having  filled  the  veiLl  with 
boiling  water,  cover  it  over. 

The  heat  of  the  boiling  water  rarifying  the  air  con- 
tained in  the  eolipile,  it  will  prefs  on  the  fnrface  of  the 
fpiiit  of  wine,  and  force  it  through  the  fmall  hole  at 
the  end--of  the  pipe.  Therefore  if  the  flame  of  a can- 
dle be  placed  dole  to  the  orifice.  the  pipe,  the  fpirit 
will  take  fire;  and  it  will  form^a, flaming  fountain,  that 
will  have  a pleafing  eflett ; and  if  the  orifice  of  the 
pipe  be  quite  fmall  will  continue  for  fome  fune. 

This  piece  may  be  executed  on  a larger  plan,  and 
many  of  the  jets  deferibed  under  the  article  of  Hydrau- 
lics, may  be  annexed  to  the  eolipile ; taking  care  al- 
ways that  the  orifice  by  which  the  fpirit  is  to  pal's  be 
extremely  fmall.  If  filings  of  iron  be  fifted  over  thefe 
jets,  through  a very  fine  fieve,  they  will  take  fire,  and 
imitate  exaftly  the  appearance  of  fireworks. 

RECREATION  XCVIII. 

Prince  Rupert's  drop. 

TAKE  up  a fmall  quantity  of  the  melted  matter  of 
giais,  with  a tube,  and  let  a drop  fall  into  a pail  of 

waterf 


M.lf. 


-P/ote.0O. 
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■water,  by  which  it  will  retain  its  form,  and  appear 
folid  throughout : except  that  it  contain  a few  air  bub- 
bles. This  drop  will  have  a fmalLtail,  which  being 
broke  the  whole  fubftance  of  the  drop  will  burft,  with 
great  violence,  into  a fine  powder ; and  give  a little 
pain,  but  do  no  hurt  to  the  hand  that  breaks  it. 

It  is  remarkable,  that  the  bulb  or  body  will  bear  the 
ftroke  of  a hammer  without  breaking,  but  if  the  tail 
be  broke,  the  abovementioned  effedt  is  produced.  If 
the  drop  be  cooled  in  the  air,  it  will  not  produce  the 
effedt ; and  if  it  be  ground  away  on  a ftone,  nothing 
extraordinary  appears.  But  if  it  be  put  into  the  recci- 
’ ver  of  an  air  pump,  and  there  broke,  the  effedt  will  be 
’ fo  violent  as  to  produce  light. 

This  phenomenon  is  fuppofed  to  proceed  from  the 
particles  of  the  glal's  being  in  a date  of  repulfion,  while 
melted,  but  by  being  dropped  into  cold  water,  the  ex- 
ternal particles  are  condenfed,  and  held  the  internal, 
which  are  Hill  in  a date  of  repulfion,  as  in  a cafe  ; but 
when  an  opening  is  made  in  that  cafe,  by  breaking  off 
the  tail,  the  confined  particles  rufh  forth,  and  burft 
•the  drop  with  the  greateft  violence. 

RECREATION  XCIX. 

The  revivified  rofe. 

TAKE  a rofe  that  is  quite  faded,  and  throwing 
fome  common  fulphur  on  a chafing-dilh  of  hot  coals, 
hold  the  rofe  over  the  fumes,  and 'it  will  become  quite 
white.  Then  dip  it  in  a bafon  of  water,  and  giving  ft 
to  any  one,  tell  him  to  put  it  in  his  box  or  drawer,  and 
after  locking  it,  to  give  you  the  key.  When  you  re- 
turn him  the  key  five  or  fix  hours  after,  and  he  unlocks 
his  drawer,-  inftead  of  the  white  rofe  he  puts  in  it,  he 
will  find  one  that  is  perfedtly  red. 

RECREA  1 ion  c. 

Writing  on  glafis  hy  the  rays  of  the  fun. 

DISSOLVE  chalk  in  aqua  fortis,  to  the  confidence 
Oi  milk,  and  add  to  that  a ftrong  diffolution  of  filver. 

V Oh.  IL  P TT  ^ 
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Keep  this  liquor  in  a glafs  decanter  well  flopped.  Then 
eut  out  from  a paper  the  letters  you  would  have  ap- 
pear, and  pafte  the  paper  on  the  decanter,  which  you 
are  to  piace  in  the  fun,  in  fuch  a manner  that  its  rays 
may  pals  through  the  fpaces  cut  out  of  the  paper,  and 
fall  on  the  furface  of  the  liquor.  The  part  of  the  glafs 
through  whiclj  the  rays  pafs  will  turn  black,  and  that 
under  the  paper  will  remain  white.  You  muft  obferve 
not  to  move  the  bottle  during  the  time  of  the  operation. 

RECREATION;  CL 

The  magic  picture. 

TAKE  two  pieces  of  glafs  about  three  inches  long 
and  four  wide  : they  mull  be  quite  level,  and  exaiflly 
of  the  fame  flze.  Place  them  one  over  the  other,  and 
let  there  be  about  one  twentieth  part  of  an  inch  be- 
tween them,  which  you  may  effedt  by  parting  papers 
on  their  four  corners.  Join  thefe  two  glafles  together 
by  a luting  compofed  of  lime  flacked  by  lying  in  the 
air  and  reduced  to  very  fine  powder,  mixed  with  the 
white  of  an  egg.  Cover  all  the  borders  of  thefe  glafles 
with  parchment  or  bladder,  except  a fmall  opening 
left  on  one  fide,  in  order  to  introduce  the  following 
compofition. 

Diflblve  by  a'Gow  fire  fix  ounces  of  fine  bogslard, 
and  put  to  it  half  an  ounce  of  white  wax,  and  if  you 
find  it  necellary  to  render  it  more  fenfible  to  the  heat, 
add  an  ounce,  or  more  of  the  cleared  linfeed  oil.  This, 
when  liquid,  is  to  be  poured  between  the  glafles  by  the 
{pace  left  in  their  fides,  and  which  you  are  then  to  flop 
clefe  up.  Wipe  the  glafles  clean  and  hold  them  be- 
fore the  fire,  to  fee  that  the  compofition  will  not  run 
out  at  any  part.  Then  pafte  a pi&ure,  painted  on  any 
thin  fubftance,  or  a coloured  print,  with  its  face  to  one 
of  the  glaifes,  and  fix  the  w'hole  in  a frame. 

The  mixture  between  the  glafles,  while  it  is  cold, 
will  quite  conceal  the  pidlure,  but  becoming  perfetfly 
tranfparent  by  heat,  the  painting  will  appear  as  if  there 
*vas  only  a fingle  glafs  before  it.  As  the  compofition 
, ! cools, 
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cools,  the  picture  will  gradually  difappear,  and  at  laff 
be  quite  invifible. 

RECREATION  CII. 

The  luminous  oracle. 

PROCURE  a tin  box  ABCD,  (PI.  XXXI'I.  Fig.  t.) 
about  eight  inches  high,  four  wide,  and  two  deep,  and 
let  it  be  fixed  on  the  wooden  (land  E.  On  two  of  the 
infides  let  there  be  a groove  FG,  and  in  the  front  an 
opening  1,  three  inches  wide  and  one  high. 

At  the  back  of  the  box  let  there  be  a little  tin  door, 
that  opens  outward,  by  which  two  wax  candles  M, 
may  be  put  in.  Let  the  top  of  the  box  have  a cover 
N,  of  the  fame  metal,  in  which  there  are  feveral  holes, 
and  which  may  be  taken  off  at  pleafure. 

Provide  a double  glafs  OP,  Fig.  2,  conftrufted  in 
the  fame  manner  as  that  in  the  Jail  Recreation.  On 
one  of  its  fides  you  are  to  pafte  a black  paper,  the 
length  of  which  is  to  be  divided  into  three  parts,  and 
the  breadth  into  fifteen : in  every  two  of  thefe  fifteen 
divifions  you  cut  out  letters,  which  will  make  in  the 
whole  three  anfwers,  to  three  queftions  that  may  be 
propofed.  On  the  other  fide  of  the  glafs  pafte  a very- 
thin  paper,  and  to  the  top  fallen  a fmall  cord,  by 
which  they  may  be  made  to  rife  or  defcend  in  the 
groove  FG. 

Then  take  a flip  of  pafteboard  RS,  Fig.  3,  one  inch 
and  a half  wide  and  three  inches  long,  which  is  to  be 
divided  into  fifteen  equal  parts,  fimilar  to  thofe  of  the 
paper  OP,  and  cut  out  fpaces,  as  in  the  figure,  fo  that 
this  paper,  Aiding  horizontally  before  OP,  will  either 
cover  or  conceal  the  letters  cut  in  that. 

1 his  pafteboard  is  to  Aide  between  two  brafs  wires, 
and  is  to  be  faftened  to  one  fide  of  the  box,  by  a firing 
that  communicates  with  a fmall  brafs  fpring,  and  to 
the  other  fide,  by  a firing  faftened  to  the  box  by  a 
fmall  piece  of  wax,  fo  fituate  that  the  firing  may  be 
eafily  fet  at  liberty  by  the  heat  of  the  bandies  placed 
in  the  box. 

P 2 


Take 
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l ake  a parcel  of  cards,  and  write  on  them  different 
queftions,  three  of  which  are  to  correfpond  with  the 
ani'wers  on  the  glafs.  Shuffle  thefe  cards,  and  let  a 
perion  draw  any  one  of  the  three  queftions.  Then  by 
railing  the  glafs  you  bring  the  anfwer  againft  the  hole 
m tlte  front  of  the  box.  You  next,  place  the  candles  in 
the  box,  the  heat  of  which  will  melt  the- wax  that  holds 
the  paper  RS,  which  being  then  drawn  by  the  fpring 
the  anfwer  will  be  vifible,  and  in  ptoportion  as  the 
compofition  between  the  glaffes  becomes  diluted,  by 
the  increafe  of  the  heat,  the  letters  will  become  more 
ftrongly  illuminated. 

The  letters  cut  in  the  paper  may  be  made  to  anfwer 
feveral  different  queftions,  as  has  been  explained  in  o- 
ther  Recreations : and  the  whole  parcel  ol  cards  may 
conlift  of  queftions  that  may  be  anfwered  by  one  or  o- 
ther  of  the  three  divilions  in  the  paper. 

RECREATION  Cl II; 

7c  produce  the  appearance  of  a fanjjcrfran  it/  afnes. 

MAKE  a tin  box  A BCD,  (Plate  XXXil.  Fig.  4.) 
with  a cover  M,  that  takes  off.  Let  this  box  be  fup- 
ported  by  the  pedeftal  FGHI,  of  the  fame  metal,  and 
on  which  there  is  a little  door  L.  In  the  front  ot  this 
box  is  to  be  a glafs,  O. 

In  a groove,  at  a fmall  diftance  from  O,  place  a 
double  glafs  of  the  fame  fort  with  that  in  the  laft  Re- 
creation. Between  the  front  and  back  glaffes  place  a 
fmall  upright  tin  tube,  fupported  by  the  crofs-piece  R. 
Let  there  be  alfo  a fmajl  chafing-diih  placed  in  the  pe- 
deftal FGHI.  The  box  is  to  be  open  behind.  You 
privately  place  a flower  in  the  tin  tube  and  pre- 
fenting  one  that  refembles  it  to  any  perfonf,  defire 
him  to  burn  it  on  the  coals  in  the  chafing-difh. 

You 

* This  flower  mu  ft  not  be  placed  fo  near  the  front  glafs,  as  to 
make  it  in  the  kaft  degree  viiihle. 

f You  may  j relent  feveral  flowers,  and  let  the  perfon  choofe 
ay  one  of  them.  In  this  cafe  while  he  is  burning  the  flower, 
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You  then  ftrew  fome  powder  over  the  coals,  which 
may  be  fuppofed  to  aid  the  afhes  in  producing  the 
flower  ; and  then  put  the  chafing-difh  in  the  pedeftal, 
under  the  box.  As  the  heat  by  degrees  melts  the. 
compofitian  between  the  glades,  the  flower  will  gra- 
dually appear,  but  when  the  chafiflg-difh  is  taken  away, 
and  the  power  of  the  afhes  is  fuppofed  to  be  removed, 
the  flower  foon  difappears. 

RECREATION  CIV. 

To  produce  fire  by  the  mixture  of  two  cold  liquors . 

TAKE  half  a pound  of  pure  dry  nitre,  reduced  to 
powder,  put  it  in  a retort  that  is  quite  dry,  add  to  it 
an  eqnal  quantity  of  oil  of  vitriol  highly  redtifled,  and 
diftilling  the  mixture  in  a moderate  fand  heat,  it  -will 
yield  a liquor  in  form  of  a yellowifh  fume,  which 
being  caught  in  a clean  dry  receiver,  is  the  Spiritus 
nitri  Glauberianus.  Now  if  to  a dram  of  diftilled  oil 
of  cloves,  faiFafras,  turpentine,  or  caraways,  contained 
in  a glafs  veffel,  there  be  added  am  equal  quantity  or 
half  as  much  more,  of  the  above  fpirit,  though  both 
the  bodies  are  perfectly  cold  before  the  mixture,  a 
violent  flame  will  inflantly  arife  and  deftroy  them,' 
leaving  only  a little  reftnous'matter  at  the  bottom. 

RECREATION  CV. 

Artificial  lightning.' 

PROVIDE  a tin  tube  that  is  much  larger  on  one 
fide  then  the  other,  and  in  which  there  are  feveral 
holes.  Fill  this  tube  with  rofln  In  powder,  and  when 
it  is  fhook  over  the  flame  of  a torch,  it  will  produce  a 
fudden  corufeation,  that  ftrongly  represents  a flalh  of 
lightning.  You  are  to  obferve  that  it  is  not  the  flame 
itfelf  that  is  to  be  feen,  but  its  reflection,  as  is  praCtifed 

P 3 at 

youfetch  the  hox  from  another  apartment,  and  at  the  fame  time 
put  in  a correfponding  flower,  which  will  make  the  experiment 
flill  acre  furprifing. 
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at  the  theatres,  and  as  happens,  for  the  moil  pair,  in 
nature*. 


RECREATION  CVI. 

Artificial  thunder. 

TAKE  a ftrong  bottle  that  holds  about  a quarter 
of  a pint,  in  which  put  one  ounce  of  concentred  i'pirit 
of  vitriol*  and  adding  to  that  two  drachms  of  the  fil- 
ings of  iron,  flop  the  bottle  clofe.  After  a fhort  time 
ihake  the  bottle,  and  taking  out  the  cork,  put  a light- 
ed candle  near  the  mouth  of  it,  which  fhould  be  a 
little  inclined,  and  there  will  prefently  arife  an  inflam- 
mation, attended  with  a loud  noife. 

If  you  are  apprehenfive  of  any  mifehievouse  ffeCs 
from  the  burfting  of  the  bottle,  you  may  furround  it 
with  a ftrong  cloth  : or  you  may  put  it  on  the  ground 
and  light  the  vapour  by  a bougie  . fixed  to  the  end  of  a 
long  flick. 

Another  way  of  imitating,  thunder  is  by  mixing  three 
parts  of  laltpetre,  two  parts  of  fait  of  tartar,  and  two 
parts  of  fulphur,  and  putting  the  quantity  of  a fmall 
nut  in  an  iron  ladle  or  fliovel,  place  it  over  a coal  fire. 
The  explofion  of  this  mixture  will  much  rdcmble  a 
moderate  clap  of  thunder. 

If  you  would  produce  a more  violent  explofion,  put 
an  ounce  or  two  of  this  mixture  in  the  Ihovel,  but  then 
you,  mull  have  a chafing-difh  of  hot  coals,  and  placing 
it  out  of  the  houfe,  Hand  at  a confiderable  di  fiance 
from  it,  and  not  go  near  it,  till  the  matter  be  com- 
pletely exploded,  or  what  is  better,  till  the  fire  be  out. 
Experiments  of  this  nature  fhould,  in  general  be  con- 
duced with  great  caution,  for  an  amulement  of  this 
kind  would  be  dearly  bought  with  a wound  in  the  face, 
or  the  lofs  of  fight. 

RECRE- 

* It  is  after  this  manner  that  the  flambeaux  of  the  furies  on  die 
ftage  are  couftruCed,  except  that  at  the  eml  of  each  of  them  there 
i,  a match,  dipped  in  fpirit  of  wine,  by  means  of  which  it  is  only 
neceflary  to  (hake  them,  and  they  will  produce  a fudden  and  very 
confiderable  flame. 
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RECREATION  CV1I. 

The  predin (d  earthquake  and  volcano.- 

GRIND  frefh  iron  filings,  free  from  ruft,  with  an 
equal  quantity  of  pure  fulphur,  for  a long  time,  till 
the  whole  be  formed  into  a fine  powder.  This  mix- 
ture kept  in  a dry  air  will  continue  cold  for  any  time, 
but  if  it  be  wrought  up  with~only  as  much  fair  water 
as  will  form  it  into  a ftiff  pafte,  the  mafs  will  foon 
grow  warm,  fwell,  heave,  emit  a thick  fmoke,  and  at 
laft  a fulphureous  fire  and  flame.  Therefore  take  about 
fifty  pounds  of  the  above  powder,  and,  burying  it  pri- 
vately about  a foot  deep  under  the  earth,  you,  may 
fafely  predift  that  in  about' eight  hours  time  the  ground 
will  begin  to  heave  and  fwell,  that  it  will  fend  forth 
hot  fulphureous  fleams,  and  at  laft,  burfting  into  live 
flames,  will  form  a true  volcano. 

The  pretended  miracles  of  Mahomet  and  Halv, 
were,  as  Boerhaave  obferves  on  a fimilar  inftancer 
mere  trifles  to  this.  If  any  leader  of  a feft,  a very  few 
centuries  paft,  had  been  in  poffeflion  of  this  fecret,  and 
had  performed  this  miracle  in  confirmation  of  his  doc- 
trine, the  man  who  had  dared  to  difbelive  it  would  have 
been  regarded  as  a very  hardened  infidel  indeed  ! 

We  lhall  here  add  the  defeription  of  a new  method 
of  imitating  artificial  fire-works,  which  appears  to  be 
the  invention  of  the  ingenious  M.  Guyot. 

To  perform  thefe  recreations  to  the  greateft  advan- 
tage, there  are  three  circumftances  to  be  carfully  ob- 
ferved  : the  firft  is,  the  different  colours  of  the  fire  : 
the  fecond,  is  the  manner  of  cutting  out  the  feveral 
figures,  and  the  third,  the  direction  of  the  motion  of  each 
piece,  whether  it  be  fwift  or  flow,  ftrait  or  circular. 

Artificial  fireworks  may  be  reduced  to  four  principal 
colours.  The  firft  is  that  of  jets  of  fire,  which  is  of  a 
clear  white  : the  fecond  is  that  of  fuch  jets  as  are  of  a 
yellow  or  gold  colour  : the  third  is  that  of  ferpents  or 

rockets, 
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rockets,  which  is  very  bright,  and  of  a light  blue  caft:* 
and  the  fourth  is  that  of  a colour  inclining  to  red,  and 
is  commonly  ufed  in  cafcades  of  fire. 

The  vivacity  of  fire  being  imitated,  by  the  rays  of 
light  that  fall  upon  tranfparent  paperf,  as  we  fhall 
lhow  hereafter,  the  paper  is  to  be  ftained  with  diffe- 
rent colours.  For  the  firft  fort  of  fire  it  is  left  of  its 
natural  colour : for  the  fecond  an  infufion  of  faffroa 
may  be  ufed,  made  more  or  lefs  ftrong : for  the  third 
a light  tin&ure  of  Prufftarv  blue:  and  for  the  fourth, 
a fmall  quantity  of  carmine  may  be  put  in  the  faffroa 
water  juft  mentioned. 

If  among  thfcfe  fireworksyou  would  have  fome  part6 
that  are  tranfparent,  and  through  which  other  parts 
are  to  be  feen,  you  mnft  ufe  for  the  tranfparent  parts 
a paper  that  is  thicker  than  the  other,  that  the  latter 
may  appear  with  a due  degree  of  luperior  lufire : for 
in  thefe  exhibitions  it  is  from  a juft  mixture  of  ligli# 
and  lhade  that  the  mod  pleafing  effefts  are  produced. 

RECREATION  CVIII.  1 

To  imitate  a jet  de  feu,  column,  globe,  or  pyramid  of  P.r& 

TAKE  a paper  that  is  blacked  on  both  fidesj;,  and 
of  a proper  fize  for  the  figure  you  intend  to  exhibit?, 
for  example,  that  of  Fig.  i or  2,  Plate  XXX.  In  this 
paper  cut  out  with  a pen-knife  i'eveial  fpaces  B,  begin- 
ning from  the  point  A ; and  with  a piercer  make  a 
great  number  of  holes,  rather  long  than  round,  and 
at  no  regular  dillance  from  each  other  : obferving, 

hoW- 

• There  is  another  fort  of  fire  of  a ftronger  blue,  of  which  cy- 
ph  rs  and  emblems  are  formed,  and  which  is  placed  on  the  center* 

of  funs.  , , 

f The  paper  fhould  be  quite  thin,  and  after  it  is  coloured,  may 
be  made  more  tranfparent  by  being  dipped  in,  or  rubbed  over 

wi  h clear  oil.  , , , , . , . , 

r Jnftead  of  black,  the  paper  may  be  coloured  on  each  tide  with 
a deep  blue,  which  will  be  ftill  better  for  fuch  as  arc  to  be  leefl 
tmough  tranfparent  papers. 
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however,  that  they  muft  form  right  lines  from  the 
point  A,  as  is  clearly  expreffed  in  the  figures,  the  parts 
engraved  being  thofe  that  are  to  be  cut  out. 

To  reprefent  revolving  pyramids  and  globes,  fuch 
as  Fig.  3 and  4,  the  paper  muft  be  cut  through  with 
a pen-knife,  and  the  fpace  cut  out  between  each  fpiral 
ftiould  be  three  or  four  times  as  wide  as  the  fpirals 
themlelves.  You  muft  obferve  to  cut  them  in  the  fame 
form  reprefented  in  the  figures,  that  the  pyiamid  or 
globe  may  appear  to  turn  on  its  axis.  The  columns 
that  are  repreiented  in  pieces  of  architecture,  or  in  jets 
of  fire,  muft  be  cut  in  the  fame  manner,  if  they  are  to 
be  reprefented  as  turning  on  their  axes. 

In  like  manner  may  be  exhibited  a great  variety  of 
ornaments,  cyphers,  and  medallions,  which,  when  pro- 
perly coloured,  cannot  fail  of  producing  a moft  plea- 
ling  efFeCt*. 

When  thefe  pieces  are  drawn  on  a large  fcale,  the 
architecture  or  ornaments  may  be  fttaded ; and  to  re- 
prefent different  lhades,  pieces  of  coloured  paper  muft 
be  parted  over  each  other,  which  will  produce  an  ef- 
fect that  would  not  be  expected  from  tranfparent  paint- 
ings. Five  or  fix  pieces  of  paper  parted  over  each  o- 
ther  will  be  lufficient  to  reprefent  the  ftrongeft  (hades. 

To  give  thefe  pieces  the  different  motions  they  re- 
quire, you  muft  firft  confider  the  nature  of  each  piece  : 
if,  for  example,  you  have  cut  out  the  figure  of  the 
fun,  as  Plate  XXX.  Fig.  5,  or  of  a ftar  as  Fig.  6,  you 
muft  conftruCt  a wire  wheel  of  the  fame  diameter  with 
thofe  pieces,  in  the  manner  reprefented  in  Fig.  7.  f 
over  this  wheel  you  parte  a very  thin  paper,  on  which 
is  drawn,  with  thick  black  ink,  the  fpiral  figure  repre- 
fented by  Fig.  8.  The  wheel  thus  prepared,  is  to  be 
placed  behind  the  fun  or  ftar,  in  fuch  manner  that  its 
axis  may  be  exaClly  oppofite  the  center  of  either  of 

thofe 

* There  Ihoulil  not  be  a very  great  direrfity  of  colours,  as  tLat 
would  not  produce  the, moft  agreeable  appearance. 

f This  wheel  is  made  of  wire,  that  its  radii,  by  being  fmall, 
m 7 rot  intercept  the  light  that  is  to  be  placed  behind  it. 
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thofe  figures.  This  wheel  may  be  turned  by  any  mf- 
thod  you  think  proper. 

Now,  die  wheel  being  placed  diretfly  behind  die 
fun,  for  example,  and  very  near  to  it,  is  to  be  turned 
regularly  round,  and  ftrongly  illuminated  by  candles 
placed  behind  it.  The  lines  that  form  the  fpiral  will 
then  appear,  through  the  fpaces  cut  out  from  the  fun, 
to  proceed  from  its  center  to  its  circumference,  and 
■will  refemble  fparks  of  fire  that  inceffantly  fucceed  each 
other.  1 he  fame  effedt  will  be  produced  by  the  ftar, 
or  by  any  other  figure  where  the  fire  is  not  to  appear 
as  proceeding  from  the  circumference  of  the  center. 

Thefe  two  pieces,  as  well  as  thofe  that  follow,  may 
be  of  any  fize,  provided  you  obferve  the  proportion 
between  the  parts  of  the  figure  and  the  fpiral,  which 
mutt  be  wider  in  larger  figures  than  in  fmall.  If  the 
fun,  for  example,  have  from  fix  to  twelve  inches  dia- 
meter, the  width  of  the  ftrokes  that  form  the  fpiral 
need  not  be  more  than  one-twentieth  part  of  an  inch, 
and  the  fpaces  between  them,  that  form  the  tranfpa- 
rent  parts,  about  two-tenths  of  an  inch.  If  the  fun  be 
two  feet  diameter,  the  ftrokes  Ihould  be  one-eighth  of 
an  inch,  and  the  fpace  between  one  quaiter  of  an  inch  ; 
and  if  the  figure  be  fix  feet  diameter,  the  ftrokes  Ihould 
be  one  quaiter  of  an  inch,  and  the  fpaces  five-twelfths 
of  an  inch.  Thefe  pieces,  have  a pleafing  effeft  when 
reprefented  of  a fmall  fize,  but  the  deception  is  more 
fti  iking  when  they  are  of  large  dimenfions. 

It  will  be  proper  to  place  thefe  pieces,  when  of  a 
fmall  fize,  in  a box  quite  clofe  on  every  fide,  that  none 
of  the  light  may  be  diffufed  in  the  chamber  : for  which 
purpofe  it  will  be  convenient  to  have  a tin  door  behind 
the  box,  to  which  the  candlefticks  may  be  foldercd, 
and  the  candles  more  eafily  lighted. 

The  feveral  figures  cut  out  fhould  be  placed  in 
frames,  that  they  may  be  put  alternately,  in  a groove 
in  the  fore  part  of  the  box : or  there  may  be  two 
grooves,  that  the  fecond  piece  may  be  put  in  before 
the  firft  is  taken  out.  The  wheel  muft  be  carefully 
concealed  from  the  eye  of  the  fpeflator. 

Where 
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'Where  there  is  an  opportunity  of  reprefenting  thefe 
artificial  fires  by  a hole  made  in  a partition,  they  will 
doubtlefs  have  a much  more  ftriking  effeft,  as  the  fpec- 
tator  cannot  then  conjecture  by  what  means  they  are 
produced. 

To  reprefent  fires  that  flow  from  the  circumference 
to  the  center,  as  BB,  &c.  (Plate  XXX.  Fig.  9 ) and 
at  the  fame  time  others  that  flow  from  the  center  to 
the  circumference,  as  A,  A,  &c.  you  mud  confirms 
the  double  fpiral  reprefented  by  the  10th  figure  of  the 
feme  plate. 

When  this  wheel  is  placed  behind  Fig.  9,  the  con- 
centric-fpiral  A,  Fig.  10.  being  oppofite  the  parts  A, 
Fig  9,  the.fire  will  appear  to  iffue  from  the  center,  as 
before  : but  the  parts  againft  the  excentric  fpiral  of  the 
wheel  B,  Fig.  10,  which  are  thofe  marked  B,  in  Fig. 
9,  will  appear  to  move  from  the  circumference  to  the 
center.  , 

It  is  eafy  to  conceive  that  by  extending  this  method, 
wheels  may  be  conftruiSed  with  three  or  four  fpirals, 
to  which  may  be  given  different  directions,  as  in  Plate 
XXXI.  Fig.  1.  where  is  drawn,  on  the  tranfparent  piece, 
the  fpirals  that  are  proper  to  produce,  not  only  jets  de 
feu,  but  alfo  fmall  pyramids,  as  A,  A,  &c.  which  will 
appear  to  turn  on  their  centers.  It  is  manifefl  alfo, 
that  on  the  fame  principle,  a great  variety  of  tranfpa- 
rent figures  may  be  contrived,  and  which  may  be  all 
placed  before  the  fame  fpiral  lines. 


RECREATION  cix. 

To  reprefent  cafcades  of  fire. 

IN  cutting  out  cafcades  you  muft  take  care  to  pre- 
serve a natural  inequality  in  the  parts  cut  out,  as  is  ex- 
prefled  in  Plate  XXXI.  Fig.  3,  for  if  to  fave  time,  you 
ihould  make  all  the  holes  with  the  fame  pointed  tool, 
the  uniformity  of  the  parts  will  not  fail  to  produce  a 
duagreeable  effeCt.  As  thefe  cafcades  are  very  plea- 
ding when  well  executed,  f0  they  are  highly  dil^uftful 

is  - when 
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•when  imperfect  Thefc  are  the  moll  difficult  pieces  to 
cut  out. 

To  produce  the  apparent  motion  of  t-hefe  cafcades, 
inftead  of  drawing  a fpiral,  you  mull  have  a (lip  of 
ftrong  paper  as  ABCD,  (Plate  XXXI.  Fig.  2.)  of  fuch 
length  as  you  judge  convenient.  In  this  paper  there 
mull  be  a great  number  of  holes  near  each  other,  and 
made  with  pointed  tools  of  different  dimenfions. 

At  each  end  of  the  paper  a part,  of  the  fame  fize 
•with  the  cafcade,  mull  be  left  uncut:  and  towards 
thofe  parts  the  holes  mull  be  made  at  a greater  diflance 
from  each  other,  as  is  exprefled  in  the  figure.  This 
paper  is  to  be  fixed  by  its  two  extremities,  to  the  two 
Tollers  A and  B,  Fig.  3. 

When  the  calcade  that  is  cut  out  is  placed  before 
the  fcroll  of  paper  juft  mentioned,  and  it  is  entirely 
wound  upon  the  roller  A,  the  part  of  the  paper  that  is 
then  between  E and  B,  being  quite  opaque,  no  part  of 
the  cafcade  will  be  vifible.  But  as  the  winch  D is 
turned  gently  and  regularly  round,  the  tranfparent 
part  of  the  paper  proceeding  from  A to  B,  will  give  to 
the  cafcade  the  appearance  of  fire  that  defeends  in  the 
fame  direction : and  the  illufion  will  be  fo  ftrong  that 
the  fpedators  will  think  they  fee  a cafcade  of  -fire  : ef- 
pecially  if  the  figure  be  judicioufly  cut  out. 

A cafcade  may  be  alfo  tolerably  well  executed  by  z 
fpiral,  in  the  manner  exprelfed  in  Fig.  4:  but  the  rol- 
ler is  more  eligible.  The  paper  being  totally  rolled 
on  B,  the  part  between  A and  B will  be  quite  opaque : 
therefore  the  cafcade  may  be  then  taken  away,  and  a- 
nother  piece,  which  reprefcr.ts  fire  that  afeends,  as  a 
jet,  may  be  placed  in  its  room : and  thus  the  pieces 
may  be  alternately,  and  continually  changed. 

RECREATi  'N  CX. 

Imitative  illwninaujns  • 

ON  a very  ftrong,  double  paper,  whofe  backfide  is 
Blacked  with  foot,  diffolved  in  brandy,  and  to  which  a 
little  gum  arabic  is  added,  you  muft  fir  ft  paint  the 

draught 


■ 
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draught  of  the  illumination  you  intend  to  reprefent  in 
miniature,  and  mark  the  exaCf  place  of  the  fever al 
lamps  and  other  parts  that  com'pofe  it.  Then  take 
piercers  of  different  fizes,  with  which  make  holes  in 
-•the  papers,  in  Tech  form  as  Trail  reprefent  the  flame  of 
a lamp  or  other  body.  If  the  lamps  are  fuppofed  to 
be  all  in  a line,  you  muft  ufe  the  fined  piercers  for  tire 
Tmalleft  lamps,  and  the  larger  for  the  greateft  : but  if 
the  parts  of  the  illumination  be  fuppoled  at  different 
diftances,  then  the  fine  piercers  arc  to  be  ufed  for  thofe 
parts  that  are  mod  diftant,  and  the  holes  muff  be  nearer 
together,  in  proportion  to  the  diftance.  If  there  be 
objefls  in  front  perpendicular  to  the  point  of  view,  you 
muff;  ufe  piercers  whofe  diameters  decreafe  infenfrbly, 
and  make  the  holes  continually  clofer,  in  proportion 
as  the  extremities  of  the  front  are  more  diftant.  It  is 
not  material,  in  this  cafe,  whether  the  points  be  clofe 
together,  provided  the  perfpeftive  be  obferved. 

When  the  piece  is  completely  cut  out,  you  place  be- 
hind this  double  paper  one  that  is  very  thin  ; obfeiving 
to  colour  the  parts  that  are  to  appear  the  nioft  diftant 
with  a little  carmine  diluted  in  water.*  It  is  then  to 
be  placed  in  a box,  and  ftrongly  illuminated  behind 
by  feveral  candles  or  lamps  placed  at  equal  diftances 
from  each  other,  that  all  the  parts  may  be  equally  illu- 
minated-}- : for  otherwife  the  illufion  will  not  be  com- 
plete. The  front  of  the  paper  ihould  be  alfo  illumina- 
ted with  a faint  light,  fuch  as  is  juft  fufficient  to  fhow 
the  pieces  of  architecture  that  may  be  painted  on  it. 

After  the  manner  above  dcfcribed,  prints  alfo  of  e- 
very  kind,  may  be  cut  out,  and  placed  in  any  optical 
machine,  except  fuch  as  have  an  inclined  mirror,  for 
there  the  print  being  naturally  placed  in  a horizontal 

Vol.  II.  Q_  dircdlion, 

* This  circumftance  is  neceflary,  for  the  more  diftant  natural 
Illuminations  are,  the  more  red  they  appear. 

t The  candles  ihould  be  placed  not  clofe  to  the  paper,  hut  at 
five  or  fix  inches  diftance,  and  if  they  do  not  produce  a light  fuf- 
ficiently  ftrong,  you  may  place  more.  It  will  be  proper  to  line 
the  box  with  tin,  -as  that  will  refletft  the  light  on  the  piece. 
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direction,  it  will  be  difficult  to  illuminate  it  fufficiently 
to  produce  any  remarkable  efFeft.  If  you  are  defirous, 
however,  of  making  an  experiment  with  a print  in  a 
horizontal  pofition,  inftead  of  placing  a tranfparent 
paper  behind  it,  you  mull  put  one  that  is  gilt,  which 
is  to  appear  through  the  parts  cut  out.  A print  thus 
prepared,  when  a ftrong  light  is  thrown  upon  it,  will 
reprefent  an  illumination  tolerably  well. 


APPENDIX. 


APPENDIX. 


Several  of  the  Recreations  in  this  Appendix  have,  in  > 
faff,  but  little  relation  to  experimental  philofophy, 
efpecially  thofe  that,  depend  on  a dexterous  ma- 
noeuvre j but  as  experiments  of  this  kind  are  com- 
monly found  in  books  of  mathematical  recreations, 
it  feemed  requifite  to  infert  fome  of  the  mod  enter- 
taining among  them  at  the  end  of  this  treatiii. 


CHVMICAL  TRANSMUTATIONS. 

AMONG  the  mod  pleafmg  as  well  as  furprifing 
phenomena  of  nature,  may  be  jullly  ranked  the 
tranfmutations  produced  by  chymidry,  efpecially  thofe 
of  colours  j and  recreations  of  this  kind  are  the  more 
pleafing,  as  they  are,  for  the  mod  part,  eafily  executed. 

RECREATION  CXI. 

Tranfcolourations . 

TAKE  antimony  and  grind  it  to  a powder,  and  it. 
will  become  black.  Let  it  be  calcined  with  aqua  regia, 
and  it  will  be  of  a greenifh  yellow  ; white,  red,  yel- 
low, greenilh  and  black,  when  fublimed  with  fill  am- 
moniac ; of  an  uniform  red,  when  freed  from  its  fait 
by  water ; but  white  when  fixed  with  thrice  its  weight 
of  nitre.  Thus  you  have  almod  all  the  colours  in  one 
folid  body.  Mercury  diflblved  by  aqua  fortis,  and  dif- 
tilled  in  a glafs  retort,  affords  likewife,  in  different^ 
parts  of  the  glafs,  a variety  of  colours. 

To  make  a gold  colour  by  mixing  a limpid  liquor 
with  a grey  powder : pour  hot  alcohol  on  fulphur, 
melted  with  fixed  alkali,  then  ground  and  healed.  To 

Q^_2  change; 
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change  this  gold  coloured  liquor  into  one  of  the  co-» 
lour  of  milk,  by  pouring  it  into  a clean  glafs:  let  the 
glafs  be  previoufly  rinfed  with  oil  of  vitriol. 

To  turn  an  almoft  limpid  liqour  blue  : pour  fpirit 
of  l'al  ammoniac  to  a folution  of  verdigreafe  in  vinegar, 
and  dilute  it  with  water  till  it  be  almoft  limpid.  To- 
turn  that  blue  liquor  pellucid,  add  acid  to  it,  till  the 
acid  predominate. 

To  turn  a very  green  liquor  of  a beautiful  violet  co- 
lour : to  a high  green  folution  or  copper  in  vinegar, 
drop  fpirit  of  lal  ammoniac,  till  the  alkali  predominate. 

To  turn  a blue  into  a beautiful  green.  To  a rich; 
folution  of  copper  in  fpirit  of  l'al  ammoniac,  add  vi- 
negar, or  any  other  acid,  till  the  acid  preponderate. 

To  produce  numerous  blues  and  greens,  between  a 
deep  blue  and  deep  green  : put  a ftrong  and  hot  folu- 
tion of  copper  in  fal  ammoniac,  into  a clean  cylindrical 
glafs,  and  add  thereto,  (lowly,  fpirit  of  nitre,  drop 
by  drop.  A different- colour,  between  the  two  degrees, 
wjll  appear  upon  the  addition  of  each  other. 

RECREATION  CX1I. 

To  make  a colour  Icjs  liquor  blacky  by  pouring  it  into  a clean 

glaft, 

RINSE  a clean  hot  glafs  in  a ftrcng  folution  of-the  vi- 
triol of  iron;  then  pour  out  into  a warm  infufron  of  bruif- 
ed  white  galls  in  fair  water,  made  fo  weak  as  fcarce  to 
afford  any  colour.  This  black  mixture  is  inftantly 
made.  Inftead  of  galls  you  may  ufe  red  roles,  pome- 
granate bark,  or  tea,  fage,  or  oak  leaves. 

RECREATION  CX1II. 

To  turn  a pellucid  liquor  Hack , by  adding  to  it  a •white  pow- 
der. 

PUT  a hot  weak  pellucid  infufion  of  galls  into  a 
glafs,  throw  ioto  it  a grain  of  the  vitriol  of  iron  cal- 
cined to  whitenefs,  and  heated  tins,  as  it  falls,  makes. 

a black 
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a black  cloud,  that  diffufes  itfelf  through  the  tr appa- 
rent liquor  in  a pleafmg  manner,  and  gradually  turns 

it  black  all  round.  - ' t.f 

The  fame  may  be  done  with  a pellucid  drop  by 
putting  a fmgle  drop  of  the  aqueous  folution  of  the  vi- 
triol of  iron  into  the  hot  folution  of  galls. 

The  fame  effect  may  alfo  be  produced  , by  the  add»- 
tion  of  a little  yellow  or  red  powder;  in  the-  firlt  in* 
llance  by  ufing  vitriol  calcined  to.a  yellow  colour  ; an«| 
in  the  other,  by  the  colcotliar  of  vitriol  calcined  to 
rednefs.  To  produce  the  fame  effect  by  a drop  of  gold 
coloured  liquor,  ufe  the  golden  tin&ure  made  with  the 
red  calx  of  the  vitriol  of  iron,  and  the  dulcified  fpirft 
of  fait. 

In  all  thefe>  experiments,  while  the  liquor  is  chan- 
ging from  limpid  to  deep  black,  there  arile  a'lmolt  iur 
numerable  fhades,  or  intermediate  degrees  of  darknefs, 
which  at  laft  all  terminate  in  black. 

The  black  liquor  produced  in  all  the  preceding  ca- 
fes, may-  be  rendered  pellucid  again,  by  pouring  the 
liquor  hot  into  a glafs  rinfed  with  the  pure  oil  of  vitriol 
which  attraffs  the  iron.  But  the  black  liquor  "made 
with  the  calx,  of  iron  remains  fomewhat  reddifh,  while 
it  tends  to  tranfparency. 

To  make  this  tranfparent  liquor  black  again,  pour 
to  it  as  much  hot  oil  of  tartar  per  deliquium,  as  will 
faturate  the  acid  that  has  attracted  the  metallic  matter, 
This  is  attended  with  an  effervefcence,  which  at  the 
fame  time  reduces,  deflroys,  and  regenerates,  vi- 
citCtudes  of  colours,  which  is  beft  perceived  by  letting 
the  alkaline  liquor  fall  in  at  feveral  times,  but  with  "a 
quick  motion. 

. Ladly,  if  a fufficient  quantity  of  acid  be  added  to 
the  black  liquor  thus  regenerated,  fo  as  to  abolilh  the 
alkali,  the  whole  will  become  pellucid  again  ; and  this 
blacknefs  may  be  reciprocally  deflroyed  or  reflored. 
Hence  alfo  appears  the  furprifing  power  of  a metal  to 
produce  blacknefs,  and  how  little  matter  is  required 
to  tlie  produftion  of  colours. 

0.3 
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RECREATION  CXIV. 
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7*  produce  different  colours  by  pouring  a limpid  liquor  tn  a 
clean  glafs. 

TAKE  a ftrong  folution  of  mercury  made  with  fpi- 
rit  of  nitre  ; dilute  it  with  water,  and  pour  it  into  a 
hot  glafs  rinfed  :n  a ftrong  fpirit  of  fea  fait,  and  it  will 
become  coloured.  A very  dilute  folution  of  filver, 
made  in  fpirit  of  nitre  poured  into  a glafs  prepared  in 
the  manner  juft  mentioned,  or  the  oil  of  antimony 
poured  into  a glafs  rinfed  in  hot  water,  will  have  the 
fame  effort* 

To  produce  ao  orange  colour,  pour  hot  water  upon 
new  made  crocus  metallorum,  and  put  it  into  a clean 
glafs  rinfed  with  any  acid. 

RECREATION  CXV. 

The  colour  that . appears  and  difappears  by  the  infuence  of 
the  air. 

PUT  TDto  a decanter  volatile  fpirit-  in  which  you 
have  diffolved  copper  filings,  and  you  will  have  a fine 
blue  tindlure.  If  the  bottle  be  flopped  the  colour  will 
prefently  difappear,  hut  when  it  is  unftopped  the  co- 
lour will  foorn  return  : and  this  experiment  may  be  re- 
peated a great  number  of  times. 

SYMPATHETIC. INKS. 

BY  fympathetic  inks  is  meant,  thofe  forts  of  liquors- 
with  which  any  chara<Sers  being  wrote,  they  remain 
invifible,  till  fome  method  is  ufed  to  give  them  a co- 
lour. Thefe  liquors  are  divided  into  five  Glades,  and 
that  with  refpeift  to  the  means  ufed  to  make  them  vi- 
fible- 

The  firft  clafs  of  thefe  inks  are  fuclr  as  become  vifi- 
ble  by  palling  another  liquor  over  them,  or  by  expo- 
fmg  them  to  the  vapour  of  that  liquor. 

The  fecond  are  thole  that  do  not  appear  fo  long  as 

they 
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they  are  kept  clofe,  but  become  foon  vifible  on  being 
expofed  to  the  aiT. 

The  third  are  fuch  as  are  made  apparent  by  ftrewing 
or  lifting  fome  very  fine  powder,  of  any  colour,  over 
them. 

The  fourth  are  thofe  that  will  not  be  vifible,  till 
they  have  been  expofed  to  the  fire  or  heated. 

The  fifth,  like  the  fourth,  appear  by  heat,  but  dif- 
appear  again  when  the  paper  becomes  cold,  or  has  had 
a fufficient  time  to  imbibe  the  moifturc  of  the  air. 

The  compbfitiom  of  the  firft  clafs  of  theft  inks. 

Impregnation,  of  Saturn. 

Tut  litharge  of  lead  into  ftrong  diftilled  vinegar,  and 
let  it  (land  for  twenty-four  hours.  Then  ftrain  it  off, 
and  let  it  remain  till  quite  fettled.  Preferve  this  li- 
quor in  a bottle, 

Diftblve  orpiment  in  water  of  quick  lime*,  either 
by  a fand  heat,  or  by  letting  the  bottle  in  the  fun  for 
two  or  three  days,  obferving.  to  turn  it  five  or  fix  times 
each  dayf. 

In  preparing  thefe  liquors  you  mull  take  care  that 
they  have  no  communication ; for  the  vapour  of  the 
latter  is  fufficient  to  deftroy  the  limpidity  of  the  other, 
and  thereby  render  it  unfit  for  ufe. 

When  the  letters  wrote  by  the  firft  liquor  are  expo- 
fed  to  the  vapour  of  the  fecond,  they  become  prel'ent- 
ly  vifible.  If  you  would  have  them  difappear  again, 
you  mud  draw  a lponge  or  pencil,  dipped  in  aqua  for- 
tis,  or  fpirit  of  nitre  over  them.  If  after  this  you 
would  have  them  appear  again,  let  the  paper  be  made 
quite  dry  by  the  air,  and  then  pafs  the  vivifying  liquor, 
that  is,  the  dilfolution  of  orpiment,  over  them  again. 

Another 

* Put' in  a pint  bottle  two  ounces  of  quick  lime,  one  ounce  of 
orpiment  jn  powder,  and  as  much  water  as  will  rife  two  or  three 
fingers  above  them.  When  the  dilfolution  is  made,  pour  the  li- . 
quor  gently  off. 

f The  vapour  of  this  iiquor  fhould  be  kept  from  the  meuth,  as 

:sh'gh!y,pernicious. 
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Another  ink  of  this  clafs. 

Diflolve  bifmuth  in  the  nitrous  -acid.  The  letters 
wrote  with  this  ink  will  become  quite  black  by  bcing- 
expofed  to  the  vapour  of  the  liver  of  fulphur,  which  is- 
of  fo  penetrating  a nature  that  it  will  aft  upon  the  ink 
through  a quire  of  paper,  or  even  the  flight  partition- 
of  a room. 


Sympathetic  gold  i/si. 

Put  as  much  gold  into  a fmall  quantity  of  aqua  re- 
gia as  it  will  diflolve,  and  then  dilute  it  with  two  or 
three  times  as  much  diftilled  water. 

Diflolve,  in  a feparate  veflel,  fine  pewter  in  aqua 
regia,  and  when  it  is  well  faturated,  add  to  it  an  equal 
quantity  of  diddled  water. 

Let  the  characters  you  write  .with  the  difiolution  of 
gold  become  quite  dry,  in  the  fliade,  and  they  will  not 
appear  foV  the  fird-feven  or  eight  hours.  Dip  a pencil, 
or  fmall  fine  fponge,  in  the  difiolution  of  pewter,  and 
drawing  it  lightly  over  the  invisible  characters,  they: 
will  prelently  appear  of  a purple  colour. 

The  extraordinary  effeft  of  this  fympathetic  ink  is 
an  exception  to  the  general  chemical  principles,  for  we 
here  fee  two  metallic  fubftances,  change  their  colour 
by  mixture,  without  any  apparent  fermentation. 

The  purple  colour  of  the  letters  may  be  effaced,  by 
wetting  them  with  aqua  regia;  and  it  may  be  produ-. 
ced  a fecond  time  by  paffing  the  difiolution  of  pewter, 
over  them  again.  This  difiolution  of  gold  in  aqua  re- 
gia, as  well  as  that  of  diver  in  the  nitrous  acid,  being: 
diluted  by  a lufficient  quantity  of  water,  will  like  wile 
forve  to  write  letters  that  will  difappear  when  they  be- 
come dry,  if> they  be  carefully  kept  from  the  open  aim 
but  will  be  vidble  after  being  expofed  an  hour  or  two 
to  the  fun  or  the  fire. 

Another  f mpathetic  ink. 

f”"!  Diflolve  green  vitriol  in  common  water,  and  add  a 
ffnall  quantity  of  nitrous  acid;  to  prevent  that  yellow- 

ith 
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iftt  precipitation  that  will  otherwife  be  formed.  The 
charafleis  wrote  in  this  diflolution  with  a new  pen  will 
be  vifiblc. 

Infufe  water,  or  white  wine,  fmall  Aleppo  galls, 
lightly  bruifed*.  At  the  end  of  two  or  three  days 
pour  the  infufion  cleanly  off.  By  drawing  a pencil  dip- 
ped in  this  infuilon  over  the  letters  wrote  with  the  laft 
diffolution,  they  will  appear  of  a beautiful  black,  efpe- 
cially  if  the  infufion  be  itrong. 

The  letters  wrote  with  the  laft  diffolution  will  be- 
come a fine  blue,  if  they  be  wetted  with  water  fiiturat- 
ed  with  Pruffian  blue  : and  letters  wrote  with  this  wa- 
ter, which  will  be  invifible,  will  likewife  turn  to  a fine 
blue,  by  being  wetted  with  the  above  diffolution. 

RECREATION  CXVI. 

The  bosk  cf  fate. 

MAKE  a book  of  feventy  or  eighty  leaves,  and  in 
the  cover  at  the  end  of  it  let  there  be  a cafe,  which  o- 
pens  next  the  binding,  that  it  may  not  be  perceived. 

At  the  top  of  each  right  hand  page  write  any  quef- 
tion  you  pleafe,  and  at  the  beginning  of  the  book  let 
there  be  a table  of  all  thofe  queftions,  with  the  num- 
ber of  the  page  where  each  is  contained.  Then  write 
with  common  ink,  on  feparate  papers,  each  about  half 
the  fize  of  the  pages  in  the  book,  the  lame  queftions 
that  are  in  the  book,  and  under  each  of  them  write, 
with  the  ink  made  of  the  impregnation  of  Saturn,  or 
the  diffolution  of  bifmuth,  the  anl'wer. 

Soak  a double  paper  in  the  vivifying  ink  made  of 
quick  lime  and  orpiment,  or  the  phlogillon  of  the  liver 
of  fulphur,  and  place  it,  juft  before  you  make  the  ex- 
periment, in  the  cafe  that  is  in  the  cover  of  the  book. 

Then  deliver  l'ome  of  the  papers  on  which  the  quef- 
tions are  wrote  to  the  company,  and  after  they  have 
choie  fuch  as  they  would  have  anfwered,  they  put  them 
ip  thofe  leaves  where  the  fame  queftions  are  contained, 

. and . 

i ou  tmv  put  three-fourths  of  a pict  of  water  or  wine  tc  two 
ounces  of  galls.. 
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and  Cutting  the  hook  for  a few  minutes,  the  fulphure-= 
Qiis  fpirit  with  which  the  paper  in  the  cover  of  the  book- 
is  imbibed,  will  penetrate  the  leaves,  and  make  the  an- 
swers vifible,  which  will  be  of  a brown  colour,  and  more 
or  lefs  deep  in  proportion  to  the  time  the  book  has  been' 
clofed*. 

RECREATION  CXVIf. 

The  marvellous  portrait. 

MAKE  a box  about  four  inches  long,  and  three 
wide,  as  ABCD,  (Plate  XXXI 1.  Fig.  y. ) and  quite 
fhallow.  Let  it  flint  with  hinges-  and  fallen  with  a 
hook  ; and  let  it  have  two  bottoms,  tho  lowed  of  wood,’ 
that  draws  out  by  a groove,  and  the  uppermoft  of 
pafteboard.  Between  thefc  two  bottoms  is  to  be  pla- 
ced a paper  dipped  in  the  vivifying  ink  mentioned  in 
the  laft  Recreation.  Let  there  be  alfo  a board  of  the 
fame  fize  with  the  infide  of  the  box,  which  being 
placed  in  it  may  prefs  a paper  againft  the  pafteboard 
bottom. 

Then  take  feveral  pieces  of  paper,  of  the  fame  fize 
with  the  infide  of  the  box,  and  draw  on  them  the  fi- 
gures of  men  and  women,  in  different  attitudes  and- 
employments,  as  walking,  riding,  reading,  writing, 
&c.  Thefe  figures  mull  be  drawn  with  a new  pen  or 
pencil,  dipped  in  the  impregnation  of  Saturn. 

Being  thus  provided,  and  having  privately  placed 
the  paper  dipped  in  the  vivifying  ink  between  the  two 
bottoms,  you  tell  a perfon  you  will  fhow  him  what  an 
abfent  friend  of  his  is  doing  at  the  prefent  hour.  You 
then  give  him  the  paper  adapted  to  the  employment  you 
intend,  and  tell  him  to  write  his  friend’s  name  at  the 
bottom,  that  you  may  not  change  the  paper.  Then, 
placing  that  paper  next  the  pafteboard  bottom,  and. 
putting  the  piece  of  . wood  over  it,  you  fhut  the  box. 
After  amufing  him  with  difcourfe  for  three  or  four  mi-.. 

nutes,. 

* If  a weight  he  placed  upon  the  hook,  the  effeft  will  be  the 
fgpner  produced..  Or  you  may  put  the  book  in  a box  that  will 
prefs  it  clofc  down.  • - ^ 
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mites,  you  take  out  the  paper,  when  he  will  fee  his 
.friend  in  the  employment  you  have  affigned  him. 

RECREATION  CXVIII. 

The  artificial  hand. 

LET  a workman  make  a hand  of  wood,  (Plate 
•XXXII.  Fig.  6.)  fixed  at  the  end  next  the  elbow  to 
the  piece  E,  the  ends  of  which  go  through  the  fcrews 
vCF  and  DG.  The  fore  and  middle  fingers,  and  the 
thumb,  are  to  be  moveable  at  their  joints.  There 
mud  go  a wire  through  the  arm,'  that  is  fixed  at  one 
end  to  the  fore  finger,  and  at  the  other  to  the  piece  E, 
round  which  it  is  to  move  : under  the  two  joints  of  the 
two  fingers  are  alfo  placed  two  fmall  fprings,  which 
are  to  raife  it  up. 

To  the  fore  finger  and  thumb  fix  two  fmall  rings, 
through  which  a pen  may  be  put,  fo  as  not  to  impede 
their  motion.  Under  the  arm,  at  the  point  I,  place 
a fmall  brafs  roller,  which  ferves  to  fudain  the  arm. 

The  pedeftal  on  which  this  hand  is  placed  mud  be 
at  lead  a foot  long,  if  the  hand  be  of  the  natural  lize, 
and  about  eight  inches  wide.  This  pededal  mud  be 
hollow,  and  at  the  part  S T there  mud  be  an  opening 
about  three  inches  long  and  two  inches  wide  ; the 
whole  pededal  may  be  covered  with  a thin  duff,  by 
which  the  hole  will  be  concealed.  There  is  to  be  a 
valve,  or  fort  of  trap-door,  on  the  infide  of  the  pedef- 
-tal,  which  is  to  faden  againd  the  opening. 

Over  the  hand  and  pededal  place  a glafs  frame,  as 
-in  the  figure : cover  the  hand  with  fine  leather  of  flefh 
colour,  and  decorate  the  arm  with  a ruffle  and  cuff, 
which  will  entirely  conceal  the  machinery. 

Then  take  a number  of  cards  and  write  on  them 
different  quedions,  and  on  the  fame  number  of  papers 
write,  with  the  impregnation  of  Saturn,  the  anfwers. 
'Give  the  cards  to  any  one,  and  let  him  choofe  a quef- 
•tion,  and  you  place  the  paper  with  the  anfwer  under 
ihe  pen  in  the  hand,  letting  him  fird  fee  there  is  no 
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writing  on  it*.  Now  the  pedeilal  being  placed  againft 
a partition,  the  end  F is  to  go  through  it.  Therefore 
an  afliftant,  upon  a fignal  given,  turns  a handle  fixed  to 
F,  and  as  the  piece  E turns  round  the  wires  that  moves 
the  fingers  and  thumb  are  alternately  lengthened  and 
fhortened,  by  which  their  joints  are  kept  in  continual 
motion;  and  the  fcrew  at  the  fame  time  turning  gently 
from  F towards  G,  gives  the  whole  arm  a motion 
which  very  much  refembles  that  of  nature}. 

The  band  and  pen  ferve  here  merely  to  aflift  the 
illufion  : but  if  a bit  of  fponge,  dipped  in  the  vivify, 
ing  ink,  be  placed  at  the  end  of  the  pen,  as  it  goes  o- 
ver  the  writing  on  the  papet,  it  will  make  it  become 
gradually  vifible,  and  in  this  cafe  the  trap  door  and 
dipped  paper  may  be  omitted}. 

Sympathetic  inks  of  the  fecund  clefs. 

The  fympathetic  ink  of  gold,  of  which  we  have  al- 
ready given  the  compofition,  is  alfo  of  this  clals ; for 
without  palling  the  diflolution  of  copper  over  it,  when 
it  is  only  expofed  to  the  air  an  hour  or  two  it  becomes 
by  degrees  of  a deep  violet  colour,  that  nearly  ap- 
proaches black. 

But  if  inftcad  of  expofing  it  to  the  air,  you  keep 
the  paper  on  which  it  is  wrote  in  a box  ihut  clofe,  or 
wrapt  up  in  another  paper,  it  will  remain  invifible  for 
three  or  four  months,  but  after  that  time  it  will  be- 
come of  a deep  violet  colour^. 

Sympathetic 

* A paper  dipped  hi  the  vivifying  liquor  is  to  be  previoufly 
placed  againft  the  crpenmg  in  the  table,  and  lvcported  by  the  trap- 
door. 

f This  might  be  performed  without  an  afliftant.  by  means  of 
3 trigger  placed  in  the  leg  of  the  table,  and  communicating  with 
the  handles,  which  the  operator  might  fhruft  down  with  his  foot. 
Where  cxpcnce  is  not  regarded,  there  may  be  a complete  figure 
of  a man  in  wood,  or  plaftcr  ol  Paris,  lca'ted  by  the  tabic.  _ 

i You  may  alfo  have  a glafs  ink-ftand,  with  feme  of  the  vivi- 
fying liquor,  into  which  the  pen  may  be  dipped,  and  it  will  theft 
appear  to  write  with  common  ink.  The  fpetftators  fhould  not  be 
permitted  to  come  very  near  this  machine,  which  may  be  applied 
to  feveral  other  purpefes. 

§ If  in  writing  it  make  yellow  fpots  oft  the  paper,  you  muft 
dd  to  it  a little  comtiton  water. 
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Sympathetic Jilvcr  ink . 

Diffolve  fine  filver  in  aqua  fortis,  and  after  the  dif- 
folution  add  tome  dillilled  water,  in  the  fame  manner 
2s  in  the  gold  ink.  What  is  wrote  with  this  ink,  will 
remain  invifible  for  three  or  four  months,  if  it  be  kept 
quite  clofe  from  the  air,  but  will  appear  in  an  hour 
if  expofed  to  the  fun,  and  will  be  of  a grey  colour, 
like  that  of  a flate. 

Under  this  fecond  clafs  of  fympathetics  may  be  alfo 
included  feveral  other  diffolution's  of  metals,  fuch  as 
lead  by  vinegat,  copper  by  aqua  fortis,  which  gives 
tiie  colour  of  tan  on  the  paper  ; pewter  by  aqua  regia; 
emery  and  certain  pyrites,  in  fpirit  of  fait;  mercury 
in  aqua  fortis  ; or  iron  by  vinegar.  Each  of  theft  dil- 
folutions  expofed  to  the  air  have  a particular  colour  ; 
but  they  have  the  difagreeable  quality  of  rotting  the 
paper,  fo  that  after  a certain  time  the  characters  appear 
like  holes,  in  the  fame  manner  as  if  they  had  been  cut 
out ; they  are  therefore  fit  only  for  extempore  recrea- 
tions. 

RECREATION  CXIX. 

The  writing  again/}  the  wall. 

TAKE  feveral  pieces  of  paper,  of  a fize  that  you 
can  put  in  any  book  that  will  go  into  your  pocket,  and 
write  at  the  top  of  each  of  them  a queftion,  with  com- 
mon ink,  and  under  it  write  the  anfwer  with  the  gold 
or  filver  ink  juft  mentioned.  Give  any  one  of  theft- 
papers,  cloftly  wrapt  up,  to  a perfon,  and  tell  him  to 
place  it  againft  the  wall  of.  his  chamber,  and  keeping 
the  door  locked  he  will  next  day  find  the  anfwer 
Wrote  on  it. 

As  the  gold  ink  will  fometimes  give  a yellow  caft 
to  the  paper,  you  may  previoufly  give  a flight  tinfture 
of  that  kind  to  the  papers  you  ufe  for  this  purpofe. 
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RECREATION  CXX. 

The  tali  ft  nan. 

MAKE  a little  triangular  box,  (Plate  XXXII.  Fig. 
7.)  each  fide  of  which  is  to  be  about  live  inches,  and 
let  its  infide  be  divided  into  three  parts.  The  fir  ft 
part  A,  which  makes  the  bottom  of  the  box,  is  to  be 
covered  by  the  fecond  pait  B,  in  form  of  a cafe,  and 
let  the  top  C,  cxaClly  cover  the  part  B ; as  is  expreifed 
in  the  figure  and  the  profiles. 

Upon  the  bottom  of  the  box  let  there  be  a plate  cf 
copper,  about  one-twentieth  of  an  inch  thick,  on  which 
let  there  be  a number  of  hieroglyphic  characters,  con- 
tiguous to  each  other,  and  cut  in  different  forts  of 
metal. 

On  the  top  of  the  cover  place  a knob  O,  that  goes 
through  it,  and  to  which  the  copper  triangle  QJs  to 
be  fixed  occafionally,  in  fuch  manner  as  it  may  go  in- 
to the  cafe  B.  There  mud  be  a ipace  of  one  quarter  of 
an  inch  between  the  triangle  and  the  bottom  of  the 
cafe  B ; into  which  another  plate  of  copper,  of  that 
thicknefs,  may  be  placed. 

The  outfide  of  this  talifman  may  be  decorated  with 
uncommon  figures  or  characters,  to  give  it  the  appear- 
ance of  greater  myftery. 

On  leveral  pieces  of  paper,  of  the  fame  fize  with  the 
infide  of  the  talifman,  write  different  queftions,  in 
common  ink,  and  write  the  anfwers  in  thoi'e  different 
forts  of  fympathetic  ink,  that  appear  when  heated,  ob- 
serving that  each  word  of  the  anfwer  is  to  be  wrote  in 

a different  ink*.  . , . , , . 

Having  properly  heated  the  triangle,  and  placed  it 

under  the  cover,  you  introduce  the  talifman,  and  tell 
uny  one  of  the  company  to  choofe  one  of  the  papers 
on  which  the  queftions  are  wrote,  and  place  it  in  the 
talifman,  and  he  will  immediately  have  an  anfwer 
wrote  on  that  paper,  the  words  of  which  will  be  of 
different  colours,  according  to  the  different  met**jck 

» The  inks  proper  for  this  purpofe  will  be  deferred  further  on. 
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which  the  talifmanis  compofed.  The  paper  being  placed 
in  the  talifman,  and  the  cover  placed  over  it,  the  heat 
of  the  triangle  will  make  the  anfwer  vifible  in  a few 
moments.  This  Recreation  may  be  repeated  if  the 
triangle  be  made  fufficiently  hot ; and  two  papers  may 
be  placed  in  the  talifman  at  the  fame  time. 

This  Recreation,  when  well  executed,  occafions  a 
furprize  that  cannot  be  conceived  by  a mere  deferip- 
tion. 


RECREATION  CXX1. 

‘The  fibyls . 

MAKE  a wooden  pedeftal  A B,  (FI.  XXXIII.  Fig. 
1.)  about  ten  inches  long,  eight  wide,  and  one  deep  : 
and  at  one  end  ereft  a box  C,  about  ten  inches  high, 
eight  broad,  and  two  and  a half  deep. 

The  top  of  the  pedeftal  mull  Hide  in  a groove,  on 
which  inferibe  a dial  M,  of  lix  inches  diameter,  which 
is  to  be  divided  into  nineteen  parts;  in  twelve  of  which 
write  the  names  of  the  months,  and  mark  the  refpec- 
tive  figns  of  the  zodaic  and  in  the  .feven  other  divifions, 
which  muft  be  next  the  end  B,  write  the  days  of  the 
week,  and  mark  the  figures  of  the  planets.  Next  the 
inner  circle  N O,  make  an  opening  into  the  box  of  a- 
bout  one-tenth  of  an  inch.  On  the  center  of  the  dial; 
place  an  index  M,  that  turns  freely  on  its  center. 

Within  the  pedeftal  place  a pulley  P,  about  four 
inches  diameter,  which  is  to  turn  on  an  axis  that  is 
diredlly  under  the  center  of  the  dial,  and  on  the  upper 
part  of  that  axis  fix  a bent  index  R,  which  comes  out 
at  the  opening  made  by  the- inner  circle*,  and  paffe3 
over  thofe  feven  divifions  only,  on  which  are  wrote 
the  days  of  the  week. 

r Within  the  box  C,  let  there  be  two  rollers  S,  and 
T,  as  in  the  figure  : let  that  of  S contain  a fpring,  and 
at  the  end  of  T let  there  be  a pulley  V of  three  quar- 
ters of  an  inch  diameter,  round  whieh  goes  a firing 

R 2 or 

* thc  ax's  be  made  to  pafs  through  the  top  of  the  pedeftal, 
this  opening  will  not  be  necelTary. 
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or  thread  that  paffes  under  the  fmall  pulley  X,  and  ia 
fattened  to  thiit  ol  P : lo  that  when  the  lad  pulley 
makes  about  one-third  of  a turn,  that  of  V may  make 
the  three  or  four  turns. 

1 here  mull  be  alfo  afcroll  of  paper,  about  two  feet 
long,  and  each  end  of  which  mull  be  palled  to  one 
of  the  rollers.  In  the  front  of  the  box  between  the 
two  rollers,  make  an  aperture  D,  about  four  inches 
long,  and  one  inch  and  a half  wide : to  this  opening 
let  there  be  a little  flap  or  Aider,  by  which  it  may  be 
clofed  at  pleafure. 

The  apparatus  being  thus  difpofed,  place  the  index 
R fucceAively  againfteach  of  the  divisions  marked  with 
one  oi  the  planets,  and  as  the  paper  is  gradually 
wound  up  the  roller,  maik  again!!  that  part  which  is 
at  the  apeiluie  D,  the  name  of  one  of  the  following 
fibyls.  b 

The  Hellifpontian 
Cumean 
Artemifian 


On  each  of  the  feven  cards  wiite  a different  queflion, 
and  draw  one  of  the  feven  planets.  Next,  take  a me- 
morandum book,  that  contains  feven  leaves,  and  on 
each  of  them  write  the  name  of  one  of  the  foregoing 
fibyls;  in, each  of  the  leaves  place  feveral  pieces  of  pa- 
per, and  on  each  of  them  write,  with  the  l'ymp.uhetie 
ink  that  docs  not  appear  till  the  paper  is  heated, 
different  anlwers  to  the  fame  queltions. 

Then  give  a peifon  the  feven  cards  on  which  the 
queftions  are  wrote,  and  tell  him  to  choofe  pne  of 
them  privately,  and  conceal  the  rell,  l'o  that  it  cannot 
poflibly  be  known  which  of  them  he  has  choie. 

Next  tell  him  to  place  the  index  that  points  to  the 
month  againlt  that  in  which  he  was  born*,  and  to 


• TlKfc.oionths  and  the  index  are  of  110  other  ule  than  to  give 


place 


the  experiment  an  air  of  greater,  myflery. 
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place  the  index  of  the  planet  againft  that  which  is  mi 
the  card  he  has  chofe,  and  which  is  to  prefide  over 
the  anfvver : you  tell  him  to  do  this  privately,  that  no 
one  may  fee  him,  and  after  that  to  cover  the  dial  with' 
his  handkerchief.  Then  let  him  open  the  door  that  is 
before  the  aperture  in  the  boxr  and  tell  you  the  name 
of  the  fibyl  there  vifible. 

You  then  open  the  memorandum-book, ‘ and  taking 
out  die  papers  thdt  are  in  the  leaf  where  the  name  of 
the  fibyl  juft  mentioned  is  wrote,  you  defire  him  to 
choofe  any  one  of  them  he  thinks  proper.-  The  talifi* 
man  ufed  in  the  lad  Recreation  being  properly  heated, 
is  then  to  be  introduced,  when  you  diredl  the  peribiv 
to  put  the  blank  paper  into  it,  and  taking  it -out  a few 
moments  after,  he  will  find  the  anfwer  to  his  cpieftion. 

To  make  this  operation  appear  the  more  extraordi- 
nary, it  will  be  proper  to  have  a fmall  prefs  or  cup- 
board, at  the  back  of  which  there  is  a door  that  opens 
into  an  adjoining  room,  by  which  means  an  aftiftant 
having  prepared  the  talifman  may  place  it  in  the  cup-* 
board  the  moment  before  it  is  wanted.-  This  contri- 
vance will  be  ufeful  on  many  other  occafions. 

RECREATION  CXXlI; 

The  magic  urn, 

POVIDE  an  urn  of  wood  or  metal  about  fix  inches 
high  and  two  and  a half  diameter  in  the  wideft  part, 
and  of  fuch  figure  in  other  refpeds  as  you  think  proper 
(fire  PI.  XXXIII.  Fig.  2.)  Let  there  be  a cylinder  of 
copper  C,  Fig.  3.  of  about  one^eighth  of  an  "inch  dia- 
meter, which  is.to  fill  a hole  AB,  made  in  the  urn. 
The  top  of  this  cylinder  is  to  be  in  the  top  of  the  urn* 
fo  that  it  may  be  eafily  taken  out.  To  this  urn  there 
muft  be  a cover  D,  which  fits  it  exadly. 

On  a fmall  fquare  piece  of  paper  draw  the  figure  of 
a Tower  or  -leaf,,  with  - that  fort  of  fympathetic  ink 
whofe  colour  mod  refembles  it.  You  then  prefent  fe> 
yeral  forts  of  flowers  or  leaves  to  a perfon,  and  defire' 
mm.  to  choofe  any  one  of  them.  Then  put  that  flowe- 
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on  a chafing-dilh  of  hot  coals,  and  taking  the  paper 
on  which  it  is  fecretly  drawn,  you  give  it  to  the  per- 
son to  examine,  and  then  put  it  in  the  urn,  having 
previoufly  heated  the  cylinder*.  Then  taking  fome 
of  the  allies  cf  the  burnt  flower,  you  drew  them  over 
the  paper,  after  which  you  take  it  out  and  fliew  the 
company  the  figure  of  that  flower.  While  the  flower 
is  burning  you  may  fpi  inkle  fome  powder  over  it,  flip, 
pofe  that  of  faltpetre,  and  by  that,  mixed  wi-h  the 
allies  cf  the  flower,  the  company  may  imagine  the 
efFctfl  is  produced. 

The  prefs  or  cupboard  mentioned  in  the  laft  Recre- 
ation will  be  heie  very  convenient  for  heating  the  cy- 
linder and  placing  it  in  the  urn-  A fimilar  Recreation 
may  be  performed  by  putting  the  paper  in  a copper 
ueffel,  that  may  be  placed  on  an  iron  plate  over  the 
chafing-dilh  in  which  the  flower  is  burnt.  But  this 
method  has  not  lb  myflerious  an  appearance  as  the 
other,  and  in  fome  perfons  may  caufe  a fufpicion  that 
the  efFcdt  is  produced  by  heat. 

Other  fympathetic  inks. 

Befide  thole  mentioned  in  the  beginning  of  this  ar- 
ticle there  are  fever  al  other  inks  which  appear  very 
lively  when  a coloured  liquor  is  palled  lightly  over 
them,  of  which  the  following  are  the  moll  material. 

A yellow  fympathetic  ink  is  made  by  fledping  the 
flowers  of  the  marygolds  feven  or  eight  days,  or  more, 
in  clear  diftilled  vinegar,  and  then  prefling  them  out. 
The  liquor  is  to  be  kept  in  a bottle  well  corked.  If 
you  would  have  it  (till  more  limpid,  add  at  the  time 
of  uflng  it  fome  clear  water. 

For  a red  invilible  ink  ; to  the  pure  fpirit  of  vitriol 
or  that  of  nitre,  add  eight  or  ten  times  as  much  water, 
as  you  would  have  it  more  or  lefs  red. 

For  a green  ink  of  this  fort,  diflolve  fait  of  tartar, 
the  cleared,  and  dried  you  can  procure,  in  a fudlcient 
quantity  of  river  water. 

For 

* There  are  fome  forts  of  fjmpathaic  h)ks  but  require  much 
more  heat  than  others. 
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For  a violet  fympathetic  ink,  cxprefs  the  juice  of 
lemons  and  keep  it  in  a bottle  well  corked. 

All  that  is  wrote  on. paper,  or  any  white  body,  fuch 
as  filk,  cloth,  & c.  with  one  of  thofe  inks,  will  appear 
of  the  colour  above  exprelfed,  after  it  has  been  dipped 
in  the  following  liquor.  Take  a fufficient  quantity  of- 
the  flowers  of  pancy,  or  of  the  common  violet,  and 
bruife  them  in  a mortar,  adding  fome  water  to  them, 
and  draining  the  liquor  through  a cloth,  keep  it  in  a 
bottle  ; or  take  water  in  which  turnfole  has  been 
Ueeped. 

RECREATION  CXXUI. 

The  revivified  bouquets. 

PROVIDE  a number  of  artificial  flowers,  fuch'as-. 
rofcs,  jonquils,  pinks,  or  any  other  you  find  conveni- 
ent. Thefie  flowers  mud  be  made  of  white  thread  or 
filk,  and  their  leaves  of  parchment.  Dip  the  roles  in 
the  red  fympathetic  ink,  the  jonquils  in  the  yellow, 
the  pinks  in  the  violet,  and  their  leaves  in  the  green 
ink.  When  they  are  all  dry  form  them  into  lmall  bou- 
quets, which  will  all  appear  white  and  may  be  ufed 
m this  Recreation,  either  the  day  they  are  dipped,  or 
feveral  days  after. 

You  take  one  of  tliefe  bouquets,  and  after  Ihowing 
the  company  that  every  part  of  it  is  white,  you  dip  it 
in  the  vivifying  liquor  made  of  violets,  jud  "deferibed, 
and  drawing  it  prefently  out,  all  the  flowers  and  leaves 
will  appear  in  the  natural  colours*. 


RECREATION  CXXIV.  - 
The  tranficolourated  •uiritin<j. 

WRITE,  on  a paper,  with  the  violet  liquor,  as 
many  letters  or  words  as  you  pleafe  ; and  alk  any  per- 

i'o 

• The  vivifying  liquor  Ihould  be  put  in  a fort  of  jar,  with  a 
narrow  neck,  that  it  may  not  be  feen  by  the  company;  anti  you 
ihoulJ  draw  the  flowers  gently  out, -that  the  liquor  may. drop  if 
t.vn,  and  they  may  have  time  to  acquire  their  colours. 
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fgn  whether  he  will  have  that  writing  turn  to  yellow, 
green,  or  red. 

Have  a fponge  with  three  fide?,  that  you  can  readily 
diflinguifh,  and  dip  each  of  its  Tides  in  one  of  the  three 
iympathctic  inks.  Draw  the  Tide  of  the  fponge  that 
correfponds  to  the  colour  the  perfon  has  chofe,  over 
the  writing  once  only  ; and  it  will  diredtly  change  to 
the  colour  required*. 

Sympathetic  inks  of.  the  third  claf. 

Thefe,  as  we  have  faid,  are  fuch  as  become  vifible 
by  having  any  fine  powder  ft  re  wed  over  them,  and 
may  be  compofed  of  the  glutinous  and  colourlefs  juice 
of  any  vegetable,  the  milk  of  animals,  and  many  o- 
ther  fubftances. 

RECREATION  CXXV. 

Magical  vegetations, 

ON  different  papers  draw  the  figures  of  feveral  leaves 
or  flowers  with  one  of  the  colourlefs  juices  above  men- 
tioned : then  take  one  of  the  correfponding  leaves  of 
flowers,  and  laving  it  on  an  iron  plate  over  a chafingl 
difli  of  hot  coals,  let  it  burn  to  afhes.  Put  thefe  afhes 
into  a fieve,  in  which  there  is  Tome  very  fine  fleel  fiL 
ings,  and  fift  them  over  the  paper.on  which  the  flower 
is  drawn,  when  they  will  adhere  to  the  glutinous  li- 
quor, and  form  an  exa&  reprefentation  of  the  figure 
of  the  leaf  or  flower. 

Sympathetic  inks  of  the  fourth  clafs. 

This  clafs,  comprehending. all  thofe  that  become  vi- 
fible  by  being  expofed  to  the  fire  is  very  extenfive,  as 
it  contains  all  thofe  infufions  and  diffolutions,  in  which 
the  matter  diflolved  is  capable  of  being  reduced  into  a 
fort  of  charcoal  by  a fmall  heat.  A -few  examples  of 
thefe  inks  will  here  fuffice,  and  the  rather,  as  molt  of 

thofe. 

* The  fpor.gt  fhould  be  well  denned  immediately  after  the  cx- 
pcrjiiy.Ut. 
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thofe  of  the  firll  clafs  which  appear  on  being  expofed- 
to  the  air,  are  of  this  clafs  likewife. 

Thele  inks  may  be  made  by  a ftrong  diffolution  of 
vitriol  in  common  water,  or  of  the  juice  of  lemons  or 
onions  ; the  two  latter  requiring  lefs  heating  than  the 
iiril,  but  they  will  not  keep  fo  long, 

RECREATION  CXXVI. 

The  tranfmutable  cards. 

IN  a common  pack  of  cards,  let  the  ace  of  hearts 
and  nine  of  fpades  be  fomething  larger  than  the  red. 
With  the  juice  of  lemon  drawn  over  the  ace  of  hearts 
a l'pade,  large  enough  to  cover  it  entirely,  and  on  each 
fide  draw  four  other  fpades. 

Prefent  the  pack  to  two  perfons,  fo  adroitly,  that 
one  of  them  (hall  draw  the  ace  of  hearts  and  the  other 
the  nine  of  fpades,  and  tell  him  who  draws  th£  latter, 
to  burn  it  on  a chafing-dilh.  You  then  take  the  alhes 
of  that  card,  and  put  them  into  a fmall  metal  box, 
and  give  it  to  him  who  has :the  ace  of  hearts,  that  he 
may  himfelf  put  that  card  into  the  box  and  fallen  it. 
Then  put  the  box  for  a Ihort  time  on  the  chafing-difn, 
and  let  the  perfon  who  put  the  caid  in  it,  take  it  off 
and  take  out  the  card,  which  he  will  fee  is  turned  to 
the  nine  of  fpades*. 

RECREATION  CXXVII. 

The  convertible  cards. 

TO  perform  this  Recreation  you  mud  obferve  that 
there  are  fevcral  letters  which  may  be  changed  into  o- 
thers,  without  any  appearance  of  the  alteration  ; as 
the  a into  d the  c into  a,  e,  d,  g,  o,  or  q,  the  / into  b, 
d > or  /,  the  / into  t,  the  o into  a,  d,  g,  or  q,  the  v in- 
to/, &c. 

Take 

I:i  mak’ng  this  experiment  the  chaung-difh  ihoulj  not  be 
brought  into  the  room  till  the  two  cards  are  drawn  that  if  the  par- 
ties thbuld  not  draw  thofe  c..rds  you  may  exhibit  fome  other  re- 
creation. 
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. Take  a parcel  of  cards,  fuppofe  20,  and  on  one  of 
them  write,  with  the  ink  of  the  fourth  clafs  the  word 
law*,  and  on  the  other,  with  the  lame  ink,  the  words 
old  woman ; then  holding  them  to  the  fire  they  will 
both  become  viuble.  Now  you  will  obferve  that  by 
altering  the  a in  the  word  law  into  d , and  adding  0 be* 
fore  the  /,  and  oman  after  the  w,  it  becomes  old  woman. 
'I  herefore  you  make  thofe  alterations  with  the  invifible 
ink,  and  let  it  remain  fo.  On  the  tell  of  the  cards 
you  write  any  words  you  think  fit. 

Prefent  the  cards  in  fuch  manner  to  two  perfons, 
that  one  of  them  fhall  draw  the  word  law,  and  the? 
other  the  words  old  woman.  You  then  tell  the  perfon 
who  drew  the  word  taw , that  it  Ihall  difappear,  and  the- 
words  on  the  other  card  Ihall  be  wrote  in  its  place : 
and  that  you  may  not  change  the  cards,  defire  each 
of  the  parties  to  write  his  name  on  his  card.  Then’ 
putting  the  cards  together,  and  holding  them  before 
the  fire,  as  if  to  dry  the  names  juft  wrote,  the  word 
law  will  prefently  change  into  old  woman. 

This  Recreation  may  be  varied  by  fixing  on  a 
word  that  may  be  changed  into  three  other  words, 
and  making  four  perfons  draw  the  cards  on  which 
thofe  words  are  wrote  ; and  it  may  be  further  diverfi- 
fied  by  choofing  three  fuch  words,  as  that  the  firft  can- 
be  changed  into  the  fecond,  and  the  fecond  into  the 
third.  You  then  tell  him  who  drew  the  firft  word, 
that  it  Ihall  be  changed  into  rhat  drawn  by  the  fecond 
perfon ; and  him  you  tell,  that  his  word  (hall  be  chan.-, 
ged  into  that  of  the. third  perfon. 

RECREATION  CXXVIII. 

The  oracular  U tters. 

WRITE  on  feveral  flips  of  paper  different  queftions,- 
and  fuch  as  may  be  anfwered  -by  the  name  of  fome- 
perfon  ; for  example,  Who  is  the  merrieft  man  in  the 
company  ? Anfwer,  Mr  *■***.  To  whom  will  Mifs. 
***  be  married  ? Anfwer,  To  Mr  ***.  Thefe  quef- 
tions. 


Thefe  letters  Ihould  not  be  joined. . 
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"lions  are  to  be  wrote  in  the  fympathetic  ink  of  this  clafs, 
and  expofed  to  the  fire,  and  the  anfwers  wrote  in  the 
fame  ink,  and  left  invifible.  The  papers  are  to  be 
folded  in  the  form  of  letters,  and  in  fuch  a manner 
that  the  part  where  the  name  is  wrote  fhall  be  diredt- 
ly  under  the  feal,  and  the  heat  of  the  wax  will  make 
it  vifible.  Then  give  the  letter  to  the  perfon  who  re- 
quires the  anfwer,  and  he  will  find  it  plainly  wrote. 

A recreation  fimilar  to  this  may  be  made  with  a 
number  of  blank  cards,  on  each  of  which  an  ace  of 
fpades  is  drawn  with  the  invifible  ink  ; then  let  a per- 
fon choofe  any  one  of  them,  and  enclofe  it  in  a letter- 
cafe,  prepared  in  fuch  manner  that  the  figure  of  the 
ace  fhall  be  diredtly  under  the  feal,  and  on  opening  the 
letter  it  will  be  immediately  vifible. 

Sympathetic  inks  of  the  fifth  clafs. 

The  green  ink. 

r Take  zaffre  in  powder,  and  let  it  remain  for  dif- 
folution  in  aqua  regia  during  twenty  four  hours.  Pour 
the  liquor  off  clear,  and  add  to  it  as  much  or  more 
common  water,  and  keep  it  in  a bottle  well  corked. 

This  ink  will  not  be  vifible  till  it  has  been  expofed 
to  the  fire  or  to  the  ftrong  rays  of  the  fun.  The  cha- 
radlers  will  then  be  of  a lively  green.  It  is  the  pecu- 
liar property  of  this  ink,  that  as  foon  as  the  paper  be- 
comes cold  again  the  letters  difappear,  and  this  alter- 
nate appearance  and  dilappearance  may  be  repeated  a 
great  number  of  times,  provided  that  by  too  great  heat 
the  letters  never  acquire  the  colour  of  fillemot,  for  af- 
ter that  drey  will  never  difappear*. 

RECRE- 


t,vW‘rV’lk.may  a?  alf°  TOade  °f  Cota]t’  in  thc  nia”oer  defcribcd 

riw  hmlh,;  t1he,mT°‘rCS  de  1;Acadeniie  des  Seizes  for 

. JS  toSalXS?  m°"  “ f“h  “ ■»  »• 


RATIONAL  RECREATIONS. 


RECREATION  CXXIX. 

The  incomprekenfible  writing. 

HAVE  a box  that  is  divided  into  three  parts,  aftef 
the  lame  manner  as  the  talifman  in  the  120th  Recrea- 
tion, except  that  inflead  of  being  triangular,  it  mult 
be  of  a long  fquare,  (fee  Plate  XXXIII.  Fig.  4.)  Di- 
vide its  top  B into  two  equal  parts  D and  E,  as  in  Fig. 
5.  and  to  the  part  D adjull  a plate  of  copper  I.,  about 
one  quarter  of  an  inch  thick,  and  under  both  the  plate 
I.  and  the  opening  E,  place  a cloth.  The  upper  part 
C mull  have  a button  by  which  it  may  be  fixed  on  the 
cover  B,  lo  as  to  appear  of  one  piece  with  it. 

At  the  bottom  of  the  box  place  a piece  of  cloth,  or 
other  fluff,  cn  which  you  may  llamp  certain  myfleri- 
ous  charatflers,  and  obferve  that  the  bottom  of  this  co- 
ver mufl  refl  upon  the  cloth. 

Then  provide  a flip  of  paper  GH,  Fig.  6.  of  the 
fame  lize  with  the  bottom  of  the  box,  and  at  each  end 
of  it  write,  with  the  green  fympathetic  ink,  the  name 
of  a different- card,  and  make  fome  private  mark,  by 
which  you  can  tell  at  which  end  each  name  is  wrote*. 

Take  a parcel  of  cards,  and  offer  thofe  two  of  them 
whole  names  are  wrote  on  the  paper  to  the  two  per- 
fons,  that  they  may  draw  them.  You  tell  the  parties 
to  keep  their  cards  to  themfelves,  and  you  propofe  to 
make  the  names  of  thofe  cards  appear  upon  a flip 
of  paper,  which  you  put  into  the  box.  You  then  afk 
which  name  of  the  two  cards  fhall  appear  firfl.  The 
copper  plate  being  previoufly  heated  and  placed  in  the 
cover,  you  put  it  over'  that  end  of  the  paper  on  which 
is  the  name  required,  and  it  will  prefently  appear. 
Then  taking  the  paper  out  and  fhowing  the  name 
wrote,  you  put  it  in  again,  turning  the  other  end  to 

the 

* ThAt  there  way  be  no  fufpicion  of  the.  papers  bcinff  prepared, 
you  may  out  it  from  a whole  ihcct,  before  the  company,  having 
previoufly  wrote  the  names. 


National  recreations. 

the  fide  of  the  box  where  the  plate  is,  and  it  will  in 
like  manner  become  vifible. 

The  firft  name  map  be  made  to  difappear  at  the 
fame  time  that  the  fecond  appears,  if  the  cloth  at  the 
■end  oppofite  to  that  where  the  plate  is,  be  made  damp. 

RECREATION  CXXX. 

Winter  changed  to  /firing. 

TAKE  a print  that  reprefents  winter,  and  trace  o- 
Ver  the  proper  parts  of  the  trees,  plants,  and  ground, 
'with  the  green  fympathetic  ink;  obferving  to  make 
fome  parts  deeper  than  others,  according  to  their  dis- 
tance. When  thofe  parts  are  dry,  paint  the  other  ob- 
je&s  with  their  natural  colours.  Then  put  the  print 
m a frame  with  a glafs,  and  cover  the  back  of  it  with 
a paper  that  is  parted  over  its  border  only. 

When  this  print  is  eVpofed  to  the  heat  of  a mode- 
Tate  fire,  or  to  the  warm  rays  of  the  fun,  all  the  grafs 
aud  foliage  will  turn  to  a pleafing  green,  and  if  a yellow 
tint  be  given  to  fome  parts  of  the  print,  before  the 
fympathetic  ink  be  drawn  over  it,  this  green  will  be 
of  different  (hades ; and  the  Scene  that  a minute  before 
represented  winter,  will  now  be  changed  to  Spring. 
When  this  print  is  placed  in  the  cold,  winter  will  again 
appear,  and  will  again  be  driven  away  by  the  warm 
rays  of  the  Sun.  This  alternate  change  of  feafons  may 
oe  repeated  as  often  as  you  pleafe  : remembering,  how- 
ever, as  was  before  obferved,  not  to  make  the  print 
at  any  time  too  hot,  for  then  a faded  autumn  will  for 
ever  remain. 


Sympathetic  ink  that  appears  by  being  wetted  with  water. 

Mix  alum  with  a Sufficient  quantity  of  lemon  juice. 
1 he  letters  wrote  with  this  mixture  will  be  invifible  till 
they  are  wetted  with  water,  and  then  will  appear  of  a 
greyifh  colour  and  transparent. 

Or  you  may  write  with  a ftrong  difTolution  of  rock- 
alum  only,  and  when  the  writing  is  dry,  pour  a Small 
quantity  ofwater  over  it,  and  it  will  appear  of  a white 
like  that  of  the  paper  before  it  was  wetted. 

Vol'il  s AI, 
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All  faline  liquors,  fuch  as  vitriolic,  nitreous,  and 
marine  acids,  diluted  with  water ; the  liquor  of  fixed 
vegetable  alkalis,  and  even  vinegar,  will  produce  the 
fame  effedl. 

When  the  paper  is  ftrong  and  contains  a fufficient 
quantity  of  fize,  and  the  faline  liquors  are  properly  di- 
luted, as,  for  example,  when  one  ounce  of  aquafortis 
is  mixed  with  three  or  four  ounces  of  water,  the  wri- 
ting will  dry  well,  become  abfolutely  ir.vifible,  and  not 
run  out  of  its  form  when  the  paper  is  wetted.  As  the 
paper  dries  it  will  become  again  invifible,  and  may  be 
made  to  appear  and  difappear  many  times. 

This  fort  of  ink  is  very  convenient,  as  it  may  be  ea- 
fily  prepared  with  many  fubftances  that  are  readily  pro- 
cured, and  as  it  does  not  require  heating,  nor  the  af- 
fiftance  of  any  other  liquor,  except  common  water*. 


RECREATION  CXXXt. 


The  oracular  mirror . 

PROVIDE  a round  mirror,  (PI.  XXXIII.  Fig.  7;) 
of  about  three  inches  diameter,  and  whofe  frame  is  an 
inch  wide.  Line  the  under  part  of  the  frame,  in  which 
holes  are  to  be  cut,  with  very  thin  glafs ; behind  this 
glafs  let  the  mirror  ABCD,  of  about  two  inches  dia- 
meter, be  placed,  which  is  to  be  moveable,  fo  that  by 
inclining  the  frame  to  either  fide,  part  of  the  mirror 
will  be  vifible,  behind  the  glafs,  on  that  fide. 

Then  take  Spanifh  chalk,  or  Cyprus  vitriol,  of  which 
you  make  a pencil,  and  with  this  you  may  write  on  a 
glafs  and  rub  it  off  with  a cloth,  and  by  breathing  on 
the  glafs  the  writing  will  appear  and  difappear  feveral 
times.  With  this  pencil  write  on  one  fide  of  the  mir- 
ror, before  it  is  put  in  the  frame,  the  word  yet,  and  on 
the  other  fide,  no  ; and  wipe  them  off  with  a cloth. 

You  propofe  to  a perfon  to  alk  any  queftion  of  this 
mirror  that  can  be  anfwered  by  the  words  yes  or  no. 


* They  who  would  amufe  themfclves  further  with  thefe  mat- 
ters, may  confult  a treatife  wrote  exprefsly  on  the  fubjeift,  by  that 
bright  luminary  in  the  Britilh  licmifphere  of  fcisnce,  the  lagactoui 

Bovle.- 
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Then  turning  the- glafs  to  one  fide,  and  putting  your 
mouth  clofe  to  it,  as  if  to  repeat  the  queftion  foftly, 
you  breathe  on  it,  and  the  wordier  or  no  will  imme- 
diately appear.  This  mirror  will  ferve  for  many 
other  agreeable  amufements. 

RECREATION  CXXXII. 


The  tree  of  Diana. 


TAKE  half  an  ounce  of  fine  filver,  either  in  filings  or 
out  fmall,  and  two  drams  of  mercury,  and  diflolve  them 
in  three  or  four  ounces  of  aqua  fortis.  When  the  diflo- 
lution  is  perfedly  made,  pour  it  into  a pint  of  common 
water,  and  ftir  it  about,  that  the  whole  may  be  well 
mixed.  Keep  this  preparation  in  a bottle  well  corked. 

In  a fmall  phial  put  the  quantity  of  a pea,  of  the  a- 
malgam  of  filver  with  mercury,  and  pour  an  ounce  of 
the  above  liquor  over  it.  There  will  prelently  rife 
from  that  little  globular  amalgam,  fmall  branches,  that 
by  encreafing  will  form  a kind  of  Ihrub,  or  bulhy  tree, 
of  a filver  colour. 


Another  way  of  producing  this  appearance  is  by  dif- 
folving  an  ounce  of  fine  filver  in  three  ounces  of  ftrong 
aqua-foriis,  in  a glafs  or  earthen  vefTel.  When  the 
filver  is  quite  diflolved,  pour  the  aqua-fortis  into  ano- 
ther glafs  veil'd,  wide  at  the  bottom,  with  feven  or 
eight  ounces  of  mercury,  and  add  one  quart  of  com- 
mon water : to  the  whole  add  your  diflolved  filver, 
and  let  it  remain  untouched. 


In  a few  days  the  mercury  will  appear  to  be  cover- 
ed with  a multitude  of  little  branches,  refembling  fien- 
der  Ihrubs,  and  of  a filver  colour.  This  appearance 
will  continually  inereafe  for  a month  or  two,  and  will 
remain  after  the  mercury  is  entirely  diflolved*. 

• T ......  Sz  RECRE- 

It  was  very  likely  fome  experiment  like  this,  together  with  u 
decep.ion  fimilar  to  that  ufed  in  a foregoing  Recreation,  that  gave 
rife  to  the  pretended  experiment  of  producing  a tree  or  flower 
Iromits  aflies,  which  many  have  thought  poihblc,  and  for  the  per- 
forming of  which  Paracclfus  and  Kircher  have  each  of  them  given 
a regular  procefs  which  fervcs  only  to  Ihow  what  low  arts  and 
eflrcntery,  have  been  pradifed  by  men  of  letters  in  tgBOftuxwgei^. 


RECREATION'S 

OF 

ADDRESS  and  DEXTERITY. 


recreations  with  the  cards*. 

Previous  to  thefe  recreations  with  the  cards,  it  will  be 
neceffary  to  explain  the  method  of  making  the  pafs  : 
that  is,  bringing  a certain  number  of  cards  from  the 
bottom  of  the  pack  to  the  top  j as  many  of  thefe  re- 
creations depend  on  that  manoeuvre. 

HOLD  the  pack  of  cards  in  your  right  hand,  fo  that 
the  palm  of  your  hand  may  be  under  the  cards : place 
the  thumb  of  that  hand  on  one  fide  of  the  pack,  the 
firit,  fecond,  and  third  fingers  on  the  other  fide,  and 
your  little  finger  between  thofe  cards  that  are  to  be 
brought  to  the  top,  and  the  red  of  the  pack.  Then  place 
your  left  hand  over  the  cards,  in  luch  manner  that 
the  thumb  may  be  at  C,  (Plate  XXXIV.  Fig.  i.  and 
2.)  the  fore-finger  at  A,  and  the  other  fingers  at  B. 

The  hands  and  the  two  parts  of  the  cards  being  thus 
difpofed,  you  draw  off  the  lower  cards  confined  by  the 
little  finger  and  the  other  parts  of  the  right  hand,  and 
place  them  with  an  imperceptible  motion  on  the  top 
of  the  pack. 

It  is  quite  neceffary,  before  you  attempt  any  of  the 
recreations  that  depend  on  making  the  pats,  that  you 
can  perform  it  fo  dextroufly  that  the  eye  cannot  difiin- 
guifh  the  motion  of  your  hand  ; otherwife,  infiead  of 
deceiving  others  you  will  expofe  yourfelf.  It  is  alio 
proper  that  the  cards  make  no  node,  as  that  will  occa- 
fion  fufpicion.  This  dexterity  is  not  to  be  attained 
without  fome  prailice.  > 

We  have  mentioned  in  the  firft  volume  the  method 
cf  preparing  a pack  of  cards,  by  inferting  one  or  more 

that 

• Several  of  thcfc;  recreations  were  invented  by  M.  G vynt. 
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that  are  a fmall  matter  longer  and  wider  than  the  reft, 
and  that  preparation  will  be  necefiary  in  feveral  of  the 
following  recreations. 

RECREATION  CXXXIII. 

The  card  of  divination. 

HAVE  a pack  in  which  there  is  a long  card  ; open- 
tire  pack  at  that  part  where  the  long  card  is,  and  pre- 
fen t the  pack  to- a perfon  in  fuch  a manner  that  he  will 
naturally  draw  that  card*.’  He  is  then  to  put  it  into 
any  part  of  the  pack,  and  Ihuffle  the  cards.  You  take  the 
pack  and  offer  the  fame  card  in  like  manner  to  a fecond  . 
or  third  perfon;  obfeiving  however,  that  they  do  not' 
Hand  near  enough  to  fee  the  card  each  other  draws. 
You  then  draw  feveral  cards  yourfelf,  among  which  is 
the  long  card,  and  afk  each  of  the  parties  if  his  card 
be.  among  thole  cards,  and  he  will  naturally  fay  yes, 
as  they  have  all  drawn  the  lame  card.  You  then  fhuf- 
fle  all  the  cards  together,  and  cutting  them  at  the  long- 
card,  .you  hold  it  before  the  firft  perfon,  fo  that  the  o- 
thers  may -not  fee  it,  and  tell  him  that  is  his  card.  You 
then  put  it  again  in  the  pack,  and  fhuffling  them  a fe- 
cond time,  you  cut  again  at  the  fame  card,  and  hold’ 
it  in  like  manner  to  the  fecond  perfon,  and  fo  of  the 
reftf.  • 

If  the  firft  perfon  fhould  not  draw  the  long  card, 
each  of  the  parties. muft  draw  different  cards;  when 
cutting  the  pack  at  the  long  card,  you  put  thofe  they 
have  drawn  over  it,  and  feemrng  to  fhuffle  the  cards 
indifcriminately,  you  cut  them  again  at  the  long  card; 
and  fhow  one  of  them  his  card.  You  then  Ihuffle  and 
cut  again  in  the  fame  manner,  and  fhow  another  per- 

S 3 foir 

* See  Vol.  I.  p.  41. 

■f  There  is  frequently  exhibited  another  experiment,  fimilar  to 
this’,  which  is  by  making  a perfon  draw  the  long  card,  then  gi- 
ving him  the  pack,  you  tell  him  to  plaae  his  card  where  he  plea- 
fes,  and  ibtiffle  them,  and  you  will  then  name  his  card,  or  cut  the 
pack  Where  it  is.  You  may  alfo  tell  him  to  put  the  pack  in  his 
pocket,  and  you  will  draw  the  card,  which  you  may  eafily  do  by 
thc.touch.  _ 
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Ion  bis  card,  and  fo  on : remembering  that  the  caret 
drawn  off  by  the  lad  perfon  is  the  firft  next  the  lone* 
card  ; and  fo  of  the  others.  & 

This  recreation  may  be  performed  without  the  long 
card,  in  the  following  manner.  Let  a perfon  draw 
any  card  whatever,  and  replace  it  in  the  pack : you 
then  make  the  pafs,  and  bring  that  card  to  the  top  of 
the  pack,  and  Ihuffie  them  without  lofing  fight  of  that 
card.  You  then  oiler  that  card  to  a i’econd  perfon, 
that  he  may  draw  it,  and  put  it  in  the  middle  of  the 
pack.  You  make  the  pafs  and  Ihuffle  the  cards  a fe- 
cond  time,  in  the  fame  manner,  and  offer  the  card  to 
a third  perfon,  and  fo  again  to  a fourth  or  fifth,  as  is 
more  fully  explained  further  on. 

RECREATION  CXXXIV. 

The  fur  confederate  cards. 

YOU  let  a perfon  draw  any  four  cards  from  the  pack, 
and  tell  him  to  think  on  one  of  them.  When  he  re- 
turns you  the  four  cards  you  dextroully  place  two  of 
them  under  the  pack  and  two  on  the  top.  Under, 
thofe  at  the  bottom  you  place  four  cards  of  any  fort, 
and  then  taking  eight  or  ten  from  the  bottom  cards, 
you  fpread  them  on  the  table,  and  aflc  the  perfon  if  the 
card  he  fixed  on  be  among  them.  If  he  fay  no,  you 
are  fure  it  is  one  of  the  two  cards  on  the  top.  You 
then  pafs  thofe  two  cards  to  the  bottom,  and  drawing 
off  the  loweft  of  them,  you  alk  if  that  is  not  his  card. 
If  he  again  fay  no , you  take  that  card  up,  and  bid  him 
draw  his  card  from  the  bottom  of  the  pack. 

If  the  perfon  fay  bis  card  is  among  thufe  you  firfi: 
drew  from  the  bottom,  you  muff  dextrouiiy  take  up  the 
four  cpids  that  you  put  under  them,  and  placing  thofe 
on  the  top,  let  the  other  two  be  the  bottom  cards  of 
the  pack,  which  you  are  to  draw  in  the  manner  before 
defcribed. 
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RECREATION  CXXXV. 

The  numerical  card. 

LET  the  long  card  be  the  fifteenth  in  a pack  of  pi- 
quet  cdrds.  Take  ten  or  twelve  cards  from  the  top  of 
the  pack,  and  fprcading  them  on  the  table  defire  a per- 
l'on  to  think  of  any  one  of  them,  and  to  obferve  the 
number  it  is  from  the  firll  card.  Make  the  pafs  at  the 
long  card,  which  will  then  be  at  the  bottom.  Then 
alk  the  party  the  number  his  card  was  at,  and  count- 
ing  to  yourlelf  from  that  number  to  16,  turning  the 
cards  up  one  by  one,  from  the  bottom.  Then  (top  at 
tlie  feventeenth  card,  and  afk  the  perfon  if  he  has  feen 
his  card,  when  he  will  fay  no.  You  then  alk  him  how- 
many  more  cards  you  lhall  draw  before  his  card  ap- 
pears ; and  when  he  has  named  the  number,  you  draw- 
the  card  afide  with  your  finger,  and  turn  up  the  num- 
ber of  cards  he  propofed,  and  then  throw  down  the 
card  he  fixed  on. 


RECREATION  CXXXVI. 

Divination  by  the  fiuord. 

AFTER  a card  has  been  drawn  you  place  it  unden 
the  long  card,  and  by  fliufRing  them  dextroufly  you 
bnng  it  to  the  top  of  the  pack.  Then  lay,  or  throw, 
the  pack  on  the  ground,  obferving  where  the  top  card 
lies  A handkerchief  is  then  bound  over  your  eyes,  in 
iuch  manner  however  that  you  may  fee  the  ground, 
which  may  be  eahly  done.  A fword  is  then  put  into 
your  hand,  with  which  you  touch  feveral  of  the  cards, 
ieeming.ly.in  great  donbt,  but  never  lofing  fight  of  the’ 
top  card,  in  which  at  laft  you  fix  the  point  of  the  fword, 
and  prelent  it  to  him  who  drew  it.  Two  or  three 
cards  may  be  dil'covered  in  the  fame  manner,  that  is, 
by  placing  them  under  the  long  card,  and  then  bring- 
mg  them  to  the  top  of  the  puck. 


RECRE- 
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R-ECREATION  C XXX VI I. 

The  card  thought  on  per  force.,-. 

YOU  fpread  part  of  a pack  of  cards  before  a perfon, 
iri  fuch  manner  that  one  of  the  pidlnre  cards  only  Is 
completely  vlfible.  You  then  tell  him  to  think  on  one 
of  thofe  cards,  obferving  attentively  if  he  fix,  his  eye 
on  the  pidhire  card.  When  he  fays  lie  has  determined,  . 
you  lliuffle  the  cards,  and  turning  them  up,  one  by  one,  . 
you  tell  him  that  is  his  card. 

If  he  does  not  appear  to  fix  his  eye  on  the  pictured 
card,  or  if  he  fpread  the  cards  in  order  to  fix  on  ano- 
ther, you  tell  him  to  draw  the  card  he  choofes,  and 
then  by  placing  it  under  the  long  card  you  perform 
fome  other  recreation.  It  rs  eafy  to  conceive,  that  this 
recreation  may  fail,  and  that  it  fhould  not  be  attempt- 
ed with  thofe  who  are  converfant  with  deceptions  of 
this  l'ort. 


RECREATION  CXXXVIII. 

The  tranfrnutable  cards . 

YOU.  muft  have  in  the  pack  two  cards  of  the  fame 
fort,  fuppofe  the  king  of  fpades.  One  of  thefe  is  to  be. 
placed  next  the  bottom  card,  which  may  be  the  feven, 
of  hearts,  or  any  other  card.  The  other  is  to  be  pla- 
ced at  top.  You  then  fhuffle  the  cards,  without  dif-. 
placing  thofe  three  cards,  and  fhow  a perfon  that  the 
bottom  card  is  the  feven  of  hearts  Then  drawing 
that  card  privately  afide  with  your  finger,  which  you 
have  wetted  for  that  purpofe,  you  take  thr  king  of 
fpades  from  the  bottom,  which  the  perfon  fuppofes  to 
be  the  feven  of  hearts,  and  lay  it  on  the  table,  telling 
him  to  cover  it  with  his  hand.  You  then  fhuffle  the 
cards  again,  without  difplacing  the  firft  and  laft  card,, 
and  paffing  the  other  king  of  fpades  at  the  top  to  the 
hpttom,  you  fhow  it  to  another  perfon.  You  then 
draw  that  privately  away,  and  taking  the  bottom  card, 
which  will  then  be  the  feven  of  hearts,  you  lay  that  on 
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the  table,  and  tell  the  fecond  perfon,  who  believes  it 
to  be  the  king  of  fpades,  to  cover  it  with  his  hand. 

You  then  command  the  feven  of  hearts,  which  is 
fuppofed  to  be  under  tlie  hand  of  the  firft  perfon,  to 
change  into  the  king  of  fpades ; and  the  king  of  fpades, 
which  is  fuppofed  to  be  under  the  hand  of  the  fecond 
perfon,  to  change  into  the  feven  of  hearts ; and  when 
the  two  parties  take  their  hands  off,  and  turn  up  the 
cards,  they  will  fee,  to  their  no  fmall  aftoniihment,  af- 
ter having  fo  carefully  obferved  the  bottom  cards,  that 
your  commands  are  punctually  obeyed. 

RECREATION  CXXXIX. 

The  three  magical  parties. 

YOU  are  to  offer  the  long  card  to  any  one,  that  he 
may  draw  it,  and  place  it  again  in  any  part  of  the 
pack  he  thinks  proper.  You  then  make  the  pafs^ 
and  bring  that  card  to  the  top  of  the  pack.  You 
next  divide  the  pack  into  three  heaps,  obferving  to 
pot  the  long  card  in  the  middle  heap,  as  that  is  moll 
commonly  chofe.  You  then  demand  of  the  perfon 
which  of  the  heaps  the  card  he  drew  (hall  be  in.  Tf 
he  reply  in  the  middle  parcel,  you  immediately  Ihow 
him  the  card.  But  if  he  fay  in  either  of  the  others, 
you  take  all  the  cards  in  your  hand,  placing  the  par- 
qel  he  has  named  over  the  other  two,  obferving  to  put 
your  little  finger  between  that  and  the  middle  heap,  at 
the  top  of  which  is  the  card  he  drew.  You  then  afk; 
at  what  number  in  that  heap  he  will  have  his  card  ap- 
pear. If  he  fay,  for  example,  the  fixth  card,  you  telk 
down  five  cards  from  the  top  of  the  pack,  and  then 
dextroully  making  the  pafs,  you  bring  the  long  cards 
to  the  top,  and  tell  it  down  as  the  fi&th, 

RECREATION  CXL.  '' 

The  inverted  cards. 

PREPARE  a pack  of  cards,  by  cutting  one  end  cf 
them  about  one-tenth  of  an  inch  narrower  than  the  o- 
U-r  : then  offer  the  pack  to  any  one  that  be  mayjdrav*. 
- a card ; 


Jt4  RATIONAL  RECREATIONS. 

a card  ; place  the  pack  on  the  table,  and  obferve  care-' 
fully  if  he  turn  the  card  while  he  is  looking  at  it ; if 
he  do  not,  when  you  take  the  pack  from  the  table, 
you  offer  the  other  end  of  it  for  him  to  infert  that 
card  ; but  if  he  turn  die  card,  you  then  offer  him  the 
fame  end  of  the  pack.  You  afterwards  offer  the  cards 
to  a fecond  or  third  perfon,  for  them  to  draw  and  re- 
place a card  in  the  fame  manner.  You  then  let  any 
one  fhuffle  the  cards  and  taking  them  again  in  your 
own  hand,  as  you  turn  them  up  one  by  one,  you  eafily 
perceive  by  the  touch  which  thofe  cards  are  that  have 
been  inverted,  and  laying  the  firft  of  them  down  on  the 
table,  you  afk  the  perfon  if  that  card  be  his,  if  he  fay 
no,  you  afk  the  fame  of  the  fecond  perfon,  and  if  he 
fay  no,  you  tell  the  third  perfon  it  is  his  card  ; and  fo 
of  the  fecond  and  third  cards.  You  fhould  lay  the 
pack  on  the  tabic  after  each  perfon  has  drawn  his  card, 
and  turn  it  dextroufly  in  taking  it  up,  when  it  is  to  be 
turned,  that  the  experiment  may  not  appear  to  depend 
on  the  cards  being  inverted. 

RECREATION  CXLI. 

The  card  discovered  by  the  touch  or  frnell. 

YOU  offer  the  long  card,  or  any  other  that  you 
know,  and  as  the  perfon  who  has  drawn  it  holds  it  in 
his  hand,  you  pretend  to  feel  the  pips  or  figure  on  the 
under  fide  by  your  fore  finger ; or  you  fagacioufly 
fmell  to  it,  and  then  pronounce  what  card  it  is. 

If  it  be  the  long  card,  you  may  give  the  pack  to  the 
perfon  who  drew  it,  and  leave  him  at  liberty  either  to 
replace  it,  or  not,.  Then  taking  the  pack,  you  feel 
immediately  whether  it  be. there  or  not,  and  fhufRing 
the  cards  in  a carelefs  manner,  without  looking  at- 
them,  you  pronounce  accordingly. 

RECREATION  CXLH. 

The  inco  ’iiprehenfible  tranfpo/ition. 

TAKE  a card,  the  fame  as  your  long  card,  and  rol- 
ling it.  up  very  elefe,  put  it  in  an  egg,  by  making  a 

a -hols 
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hole  as  fmall  as  poffible,  and  which  you  are  to  fill  up 
carefully  with  white  wax.  You  then  offer  the  long  to 
be  drawn,  and  when  it  is  replaced  in  the  pack  you 
fhuiHe  the  cards  feveral  times,  giving  the  egg  to  the 
perfon  who  drew  the  card,  and  while  he  is  breaking  it, 
you  privately  withdraw  the  long  card,  that  it  may  ap- 
pear, upon  examining  tire  cards,  to  have  gone  from 
the  pack  into  the  egg.  This  Recreation  may  be  ren- 
dered more  furprifmg  by  having  feveral  eggs,  in  each 
of  which  is  placed  a card  of  the  fame  fort,  and  then 
giving  the  perfon  the  liberty  to  choofe  which  egg  he 
thinks  fit. 

This  deception  may  be  ftill  further  diverfified,  by 
having,  as  molt  public  performers  have,  a confederate, 
who  is  previoully  to  know  the  egg  in  which  the  card  is 
placed  ; for  you  may  then  break  the  other  eggs,  and 
lhow  that  the  only  one  that  contains  a card  is  that  iu 
which  you  directed  it  to  be.  % 

RECREATION  CXLIII. 

The  card  in  the  pocket-book. 

"THIS  Recreation  is  to  be  performed  by  a confede- 
rate, who  is  previoully  to  know  the  card  you  have  ta- 
ken from  the  pack  and  put  in  your  pocket  book.  You 
then  prefent  the  pack  to  your  confederate,  and  defire 
him  to  fix  on  a card,  (which  we  will  fuppofe  to  be  the 
queen  of  diamonds)  and  then  place  the  pack  on  the 
table.  You  then  afk  him  the  name  of  the  card,  and 
when  he  fays  the  queen  of  diamonds,  you  alk  him  if 
he  be  not  mift-aken,  and  if  he  be  fure  that  card  is  in  the 
pack:  when  he  replies  in  the  affirmative,  you  fay,  it 
might  be  there  when  you  looked  over  the  cards,  but 
I believe  it  is  now  in  my  pocket : then  defire  a third 
perfon  to  put  his  hand  in  your  pocket,  and  take  out 
your  book,  and  when  it  is  opened  the  card  will  appear. 

Experiments  of  this  kind  appear  as  wonderful  to 
thofe  who  have  no  idea  of  a confederacy,  as  they  do 
Ample  and  trifling  to  thofe  that  are  in  the  fecret. 

RECREATION 
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RECREATION  CXLIV. 

*To  tell  the  card  that  a per  fort  has  only  once  touched  with  hit 

fi»ger- 

THIS  Recreation  alfo  is  to  be  performed  by  confe- 
deraey.  You  previoufly  agree  with  your  confederate 
on  certain  figns,  by  which  he  is  to  denote  the  fuit,  and 
the  particular  card  of  each  fuit ; as  thus : if  he  touch 
the  firft  button  of  his  coat,  it  fignifies  an  ace  ; if  the 
fecond,  a king,  &c.  and  then  again  if  he  take  out  lhs 
handkerchief,  it  denotes  the  fuit  to  be  hearts ; if  he 
take  fnuff,  diamonds,  &c.  Thefc  preliminaries  being 
fettled,  you  give  the  pack  to  a perfon  who  is  near  your 
confederate,  and  tell  him  to  feparate  any  one  card 
from  the  reft,  while  you  are  abfent,  and  draw  his  fin- 
ger once  over  it.  He  is  then  to  return  you  the  pack, 
and'while  you  are  ftiuffiing  the  cards,  you  carefully 
note  the  fignals  made  by  your  confederate.  Then 
turning  the  cards  over  one  by  one,  you  diredlly  fix  on 
the  card  he  touched. 

RECREATION  CXLV. 

7 0 name  feveral  cards  that  two  perfons  have  drawn  frovi 
the  pack. 

DIVIDE  a piquet  pack  of  cards  into  two  parts  by 
a long  card.  Let  the  firft  part  contain  a quint  to  a 
king  in  clubs  and  fpades,  the  four  eights,  the  ten  of 
diamonds,  and  ten  of  hearts ; and  let  the  other  part 
contain  the  two  quart  majors  in  hearts  and  diamonds, 
the  four  fevens  and  the  four  nines.* 

Then  fhuffle  the  cards,  but  obferve  not  to  difplace 
any  of  thofe  cards  of  the  laft  part  which  are  under  the 
long  card.  You  then  cut  at  that  card,  and  leave  the 
pack  in  two  parts.  Next,  prefent  the  firft  of  thofe 
parts  to  a perfon,  and  tell  him  to  draw  two  or  three 
dards,  and  place  the  remainder  on  the  table.  You  pre- 
fent 

* The  cards  maybe  divided  In  any  other  manner  that  is  caly 
to  be  remembered. 
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fcnt  the  fecond  parcel  in  like  manner  to  another.  Then 
having  dextroufly  placed  the  cards  drawn  by  the  firli 
perfon  in  the  fecotid  parcel,  and  thofe  drawn  by  the 
fecond  perfon  in  the  firli  parcel,  you  fhuffle  the  cards, 
oblerving  to  difplace  none  but  the  upper  cards.  Then 
fpreading  the  cards  on  the  table,  you  name  thofe  that 
each  perfon  drew ; which  you  will  very  eafily  do,  by 
obferving  the  cards  that  are  changed  in  each  parcel. 

RECREATION  CXLVI. 

77;?  two  convertible  aces. 

ON  the  ace  of  fpades  fix  with  foap,  a heart,  and  oil 
the  ace  of  hearts  a fpade,  in  fuch  manner  that  they 
Will  eafily  (lip  off. 

Show  thefe  two  aces  to  the  company ; then  taking 
the  ace  ot  fpades  you  defire  a perfon  to  put  his  foot 
upon  it,  and  as  you  place  it  on  the  ground,  draw  a- 
way  the  ipade.  In  like  manner  you  place  the  feeminp 
ace  of  hearts  under,  the  foot  of  another  perfon.  You 
then  command  the  two  cards  to  change  their  places  ; 
and  that  they  obey  your  command,  the  two  perfons, 
on  taking  up  their  cards,  will  have  ocular  demonftra- 
tion.* 


RECREATION  CXLVIL 

The  fifteen  thoufaml  livres. 

YOU  muft  be  prepared  with  two  cards,  like  thofe 
repreiented  by  Plate  XXXIV.  Fig.  3.  and  with  a com- 
mon  ace  and  live  of  diamonds. 

Vot.  II.  T The 

card  A{-nulX‘°th  fimiIar  'S  fomftimcs  prtrfHfcd  with  one 

f ^ '3CC  °f  fPades>  over  which  a heart  is  palled 

end  oHt  andCr  ^1°°  thc  card  >‘ou  let  him  hold  one 

end  of  it,  and  you  hold  the  other,  and  while  you  amufe  him  with 

difcourfc  you  fl.de  off  the  heart.  Then  laying  the  cardan  the 
the  table11  ^ C0VC!, rt  ,wllh  his  hand.  You  then  knock  under 
trttrlTTf  tHe  hear-  1 to  torn  into  the  ace  of  fpades. 

°f  ,!tt,°  exPerience  and  much  con- 
^ of  their  money  and  rendered  ridicu- 
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The  five  of  diamonds  and  the  two  prepared  cards 
are  to  be  difpofed  as  in  Fig.  4.  and  holding  them  in 
your  hand,  you  fay.  “ A certain  Frenchman  left  fif- 
teen thoufand  livres,  which  are  reprefented  by  thefe 
three  cards,  to  his  three  fons.  The  two  youngeft  a- 
greed  to  leave  their  5000,  each  of  them  in  the  hands 
of  the  elder,  that  he  might  improve  it.”  While  you 
are  telling  this  (lory  you  lay  the  5 on  the  table,  and 
put  the  ace  in  its  place,  and  at  the  fame  time  artfully 
change  the  pgfition  of  the  other  two  cards,  that  the  3 
cards  may  appear  as  in  Fig.  5.  You  then  refumc  your 
difeourfe.  “ The  eldeft  brother,  inftead  of  improving 
the  money,  loft  it  all  by  gaming,  except  three  thou- 
fand livres,  as  you  here  fee.”  You  then  lay  the  ace 
on  the  table,  and  taking  up  the  5,  continue  your  ftory: 
a The  eldeft,  forry  for  having  loft  the  money,  went  to 
the  Eaft-Indies,  with  thefe  3000,  and  brought  back 
15000.”  You. then  fhew  the  cards  in  the  lame  poft- 
tion  as  at  firft,  in  Fig.  3. 

To  render  this  deception  agreeable,  it  mull  be  per- 
formed with  dexterity,  and  Ihould  not  be  repeated, 
but  the  cards  immediately  put  in  the  pocket ; and  you 
fhould  have  five  common  cards  in  your  pocket,  ready 
to  (how,  if  any  one  fliould  defire  to  fee  them. 

Another  recreation  of  this  fort  may  be  performed 
with  fives  and  threes,  as  in  Fig.  6,  7,  and  8. 

recreation  CXL VIII. 

The  card  dijeovered  under  the  handkerchief. 

LET  a perfon  draw  any  card  from  the  reft,  and  put 
■ lt  in  the  middle  of  the  pack.  You  make  the  pafs  at 
hat  place,  and  the  card  will  confequently  be  at  top. 
Then  placing  the  pack  on  the  table,  cover  it  with  a 
handkerchief,  and  putting  your  hand  under  it,  take  off 
the  top  card,  and  after  feeming  to  fearch  among  the 
cards  for  fome  time,  draw  it  out. 

This  recreation  may  be  performed  by  putting  the 
cards  in  another  perfon’s  pocket,  after  the  pafs  is  made. 

Severa I 
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Several  cards  may  alfo  be  drawn  and  placed  together- 
in  the  middle  of  the  pack,  and  the  pafs  then  made. 

RECREATION  CXLIX. 

To  change  the  cards  that  fever  al  per  fins  have  drawn  from 
the  pack . 

ON  the  top  of  the  pack  put  any  card  you-  pleafe, 
fuppofe  the  queen  of  clubs.  Make  the  pafs,  and  bring 
that  card  to  the-middle  of  the  pack,  and  offer  it  aper- 
ibn  to  draw.  Then,  by  cutting  the  cards,  bring  the 
queen  again  to  the  middle  of  the  pack.  Make  the  pafs 
a fecond  time,  and  bring  it  to  the  top,  and  fhuffie  the 
cards  without  difplacing  thofe  on  the  top.  Make  the 
pafs  a third  time,  and  bring -it  to  the  middle  of  the 
pack,  and  offer  it  to  a fecond  perfon  to  draw ; who 
muft  be  at  a proper  diftance  from  the  firft  perfon,  that 
he  may  not  perceive  it  is  the  fame  card.  After  the* 
like  manner  did  five  perfons  draw  the  fame  card. 

Shuffle  the  pack,  without  lofing  fight  of  the  queen 
of  clubs,  and  laying  down  four  other  cards  wiili  ih=- 
queen,  afk  each  perfon  if  he  fees  his  card  there.  They 
will  all  reply  yes,  as  they  all  drew  the  queen  of  clubs. 

Place  four  of  thofe  cards  to  the- pack,  and  drawing- 
the  queen  privately  away  $ you  approach  the  firft  per- 
fon, and  fhowing  him  that  card,  fo  that  the  others  can- 
not fee  it,  and  aik  if  that  be  his  card.  Then  putting 
it  on  the  top  of  the  pack  blow  on  it,  or  give  it  a ftroke 
with  your  hand,  and  fhew  it  in  the  fame  manner  to  the'' 
fecond  perfon ; and  fo  of  the  reft-, 

RECREATION  CL.  < 

The  four  infiparahle  kings- 

TAKE  the  four  kings,  and  behind  the  laft  of  them, 
place  two  other  cards,  fo  that  they  may  not  be  feen. 
Then  fpread  open  the  four  kings  to  the  company,  and 
put  the  fix  cards  at  the  bottom  of  the  pack.  Draw 
one  of  the  kings,  and  put  him  at  the  top  of  the  pack. 
Draw  one  of  the  two  cards  at  the  bottom  and  put  it  to- 

T 2 wards 
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wards  the  middle.  Draw  the  other,  and  put  it  at  Tome 
diftance  from  the  laft,  and  then  lhowthat  there  remains 
a king  at  bottom.  Then  let  any  one  cut  the  cards, 
and  as  there  remained  three  kings  at  bottom,  they  will 
then  be  altogether  in  the  middle  of  the  pack. 

RECREATION  CLI. 

To  tell  the  number  of  cards  by  their  •weight. 

TAKE  a parcel  of  cards,  fuppofe  40,  among  which 
infert  two  long  cards ; let  the  firft  be,  for  example,  the 
15th,  and  the  other  the  26th  from  the  top.  Seem  to 
{huffle  the  cards,  and  then  cutting  them  at  the  firft 
long  card,  poile  thofe  you  have  cut  off  in  your  left 
hand,  and  fay,  “ there  fliould  be  here  fifteen  cards.” 
Cut  them  again  at  the  fecond  long  card,  and  fay* 
“ there  are  here  only  eleven  cards.”  Then  poifing  the 
remainder,  you  fay,  “ here  are  fpurteen  cards.” 

RECREATION  CLII. 

To  difeover  the  card  that  is  drawn  by  the  throw  of  a die. 

PREPARE  a pack  of  cards,  in  which  fix  different 
cards  are  contained  fix  times ; that  is  in  which  there 
are  only  fix  forts  of  cards.  Difpofe  thefe  cards  in  fuch 
manner  that  each  of  the  fix  different  cards  fhall  follow 
each  other,  and  let  the  laft  of  each  fuit  be  a long  card. 
The  cards  being  thus  difpofed,  it  follows,  that  if  you  di- 
vide them  into  fix  parcels,  by  cutting  at  each  of  the  long 
cards,  thofe  parcels  wjll  all  confift  of  fimiiar  cards. 

Let  a perfon  draw  a card  from  the  pack,  and  let 
him  replace  it  in  the  parcel  from  whence  it  was  drawn, 
by  dextroufly  offering  that  part.  Cut  the  cards  feve-. 
ral  times,  fo  that  a long  card  may  be  always  at  bot- 
tom. Divide  the  cards  in  this  manner  into  fix  heaps, 
and  giving  a die  to  the  perfon  who  drew  the  card,  tell 
him  that  the  point  he  throws  fhall  indicate  the  parcel 
in  which  is  the  card  he  drew ; then  take  up  that  parcel 
and  llrow  him  the  card. 

You 
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You  fhould  put  the  cards  in  your  pocket  immediate- 
ly after  performing  this  Recreation,  and  have  another 
pack,  ready  to  Ihow,  if  any  one  fhould  afk  to  fee  the 
cards. 


RECREATION  CLIIT. 

To  feparate  the  two  colours  of  a pack  of  cards  ly  one  cut. 

THE  pack  mud  be  prepared  in  the  fame  manner  as 
in  the  140th  Recreation;  that  is,  all  the  cards  of  one 
colour  mutt  be  cut  fomething  narrower  at  one  end 
than  the  other.  You  Ihow  the  cards  and  give  them  to 
any  one  that  he  may  fhuffl’e  them,  then  holding  them 
between  your  hands,  one  hand  being  at  each  extremi- 
ty, with  one  motion  you  feparate  the  hearts  and  dia- 
monds from  the  fpades  and  clubs. 

This  Recreation  is  eafy  and  pleafant  to  perform,  but 
fliould  not  be  repeated ; unlefs  you  have  another  pack 
of  cards  which  you  can  adroitly  fubflitute  in  the  place 
of  the  former,  and  with  them  you  may  feparate  the 
pidlured  cards  from  the  others,  they  being  prepared 
for  that  purpofe ; which  will  afford  a frcfh  furprife. 
You  may  alfo  write  on  a number  of  blank  cards  cer- 
tain letters  or  words  that  form  a queftion,  and  on  o- 
thers  the  anfwer.  Several  other  recreations  may  like?, 
wife  be  performed  by  the  fame  method. 

RECREATION  CLIV. 

The  met amorphofed  cards.  - 

In  the  middle  of  a pack  place  a card  that  is  Tome* 
thing,  wider  than  the  reft  which  we  will  fuppofe  to  be. 
the  knave  of  fpades,  under  which  place  the  feven  of 
diamonds  and  under  that  the  ten  .'of  clubs.  On  the 
top  of  the  pack  put  cards  fimilar  to  thefe,  and  others 
on  which  are  painted  different  objedts  in  the  manner 
follo-wing  : 

T 3.. 


M 
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Eirft  card 

2 

3 

4 

5 

6 

7 

8 


A bird* 

A feven  of  diamonds 
A flower 

Another  feven  of  diamonds 
A bird 
Ten  of  clubs 
A flower 

Another  ten  of  clubs. 


Then  feven  or  eight  indifferent  cards;  the  knave  of 
i}sades,  which  is  the  wide  card;  the  feven  of  dia- 
monds ; the  ten  of  clubs ; and  the  reft  any  indifferent 
cards. 

Two  perfons  are  then  to  draw  the  two  cards  that 
are  under  the  wide  card,  which  are  the  feven  of  dia- 
monds and  the  ten  of  clubs.  You  then  take  the  pack 
in  your  left  hand,  and  open  it  at  the  wide  card,  as  you 
open  a book,  and  tell  him  who  drew  the  feven  of  dia- 
monds to  place  it  in  that  opening.  You  then  blow  on 
the  cards,  and  without  doling  them  you  inftantly  bring 
the  card  up  which  is  at  top,  and  on  which  a bird  is 
painted,  over  that  feven  of  diamonds*.  You  then  bid 
the  perfon  look  at  his  card,  and  when  he  has  remark- 
ed the  change,  to  place  it  where  it  was  before.  Then 
blow  on  the  cards  a l'econd  time,  and  bringing  the  fe- 
ven of  diamonds  which  is  at  the  top  of  the  pack,  to 
the  opening,  you  bid  him  look  at  hi§  card  again,  when 
he  will  fee  it  is  that  he  drew.  You  may  do  the  fame 
with  all  the  other  painted  cards,  either  with  the  fame 
perl'on  or  with  him  who  drew  the  ten  of  clubs. 

The  whole  artifice  in  this  Recreation  confifts  in 
btinging  the  card  at  the  top  of  the  pack  to  the  opening  in 
the  middle,  by  the  wet  finger,  which  requires  no  great 
practice.  You  muff  obferve  not  to  let  the  pack  go  out 
of  vour  hands  while  you  are  performing.this  recreation. 

1 RECRE- 

* To  do  this  dextroufly  you  mult  wet  the  middle  finger  of  your 
let:  hand,  with  which  you  are  to  bring  the  card  to  the  middle  of 
the.  pack. 
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RECREATLON.  CLV. 

The  cards  in  the  opera  glafs. 

PROVIDE  an  opera  glafs  about  two  inches  and  a 
half  long,  the  tube  of  which  is  to  be  ivory,  and  fo  thin 
that  the  light  may  pafs  through  it.  In  this  tube  place 
a lens  of  two  inches  and  a quarter  focus,  fo  that  a card 
of  about  three  quarters  of  an  inch  long  may  appear  of 
the  fize  of  a common  card.  At  the  bottom  of  the  tube 
there  is  to  be  a circle  of  black  pafteboard  to  which  mull 
be  fallened  a fmall  card  with  figures  on  both  (ides,  by 
two  threads  of  ill k,  in  fuch  manner  that  by  turning 
the  tube  either  fide  of  the  card  may  be  vifible. 

You  then  offer  two  cards  in  a pack  to  two  perfons, 
which  they  are  to  draw,  and  that  are  the  fame  as  thofe 
in  the  glafs.  After  which  you  fhow  each  of  them  the 
card  he  has  drawn,  in  the  glafs,  by  turning  it  to  the 
proper  pofition. 

The  better  to  induce  the  parties  to  draw  the  two 
cards,  place  them  firlt  on  the  top  of  the  pack,  and  then, 
by  making  the  pafs,  bring  them  to  the  middle.  When 
you  can  make  the  pafs  in  a dextrous  manner,  it  is  pre- . 
ferablc,  on  many  occasions,  to  the  long  card,  which 
obliges  you  to  change  the  pack  frequently  ; for  other- 
wife  it  wouid  be  obferved  that  the  fame  card  is  always 
drawn,  and  doubtlefs  occafion  lufpicion. 

RECREATION  CLVI. 

The  magic  ring. 

MAKE  a ring  large  enough  to  go  on  the  fecond  ore- 
third  finger,  (Pi.  XXXIV.  Fig.  9.)  in  which  let  there 
be  fet  a large  tranfparent  (lone,  to  the  bottom  of  which 
mud  be  fixed  a finalh  piece  of  black  filk,  that  may  be 
either  draum  afide  or  expanded  by  turning  the  ftone 
round.  Under  the  filk  is  to  be  the  figure  of  a fmall 
card. 

Then  make  a perfon  draw  the  fame  fort  of  card  as 
that  at  the  bottom  of  the  ring,  and  tell  him  to  burp  it- 
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in  the  candle.  Having  fird  fhown  him  the  ring,  you 
take  part  of  the  burnt  card,  and  reducing  it  to  powder, 
you  rub  the  done  with  it,  and  at  the  fame  time  turn  it 
artfully  about,  fo  that  the  fmall  card  at  bottom  may 
come  in  view. 


RECREATION  CLVII. 

The  card  in  the  minor , 

PROVIDE  a mirror,  either  round,  as  A,  (Plate 
XXXIV.  Figure  10  ) or  oval,  the  frame  of  which  mull 
be  at  lead  as  wide  as  a catd.  The  glafs  in  the  middle 
mull  be  made  to  move  in  the  two  grooves  CD  and  EF, 
and  fo  much  of  the  quickfilver  mud  be  fcraped  off  at 
IV,  as  is  equal  to  the  fize  of  a common  card.  You  will 
obferve  that  the  glafs  mud  likewife  be  wider  than  the 
didance  between  the  frame,  by  at  lead  the.  width  of  a 
card. 

Then  pade  over  the  part  where  the  quickfilver  is 
rubbed  off,  a piece  of  padeboard,  on  which  is  a card, 
that  mud  exadtly  fit  the  fpace,  which  mud  at  fird  be 
placed  behind  the  frame. 

This  mirror  mud  be  placed  againft  a partition, 
through  which  is  to  go  two  firings,  by  which  an  aflid- 
ant  in  the  adjoining  room  can  eafily  move  the  glafs  in 
the  grooves,  and  confequently  make  the  card  appear 
or  difappear  at-  pleafure*. 

Matters  being  thus  prepared,  you  contrive  to  make 
a perfon  draw  the  fame  fort. of  card  with  that  fixed  to 
the  mirror,  and  place  it  in  the  middle  of  the  pack ; you 
then  make  the  pafs,  and  bring  it  to  the  bottom  ; you 
then  direct  the  perfon  to  look  for  his  card  in  the  mir- 
ror, when  the  confederate  behind  the  partition  is  to 
draw  itflowly  forward,  and  it  will  appear  as  if  placed 

between 

* This  Recreation  rnay  he  performed  without  an  affiftant,  if  a 
table  be  placed  againft  the  partition,  and  the  firing  from  the  glafs. 
be  made  to  pafs  through  a leg  of  it  and  communicate  with  a fmall 
trigger,  which  you  may  eafily  pulh  down  with  your  foot,  and  ar 
the  fame  time  be  wiping  the  glafs  with  your  handkerchief,  that 
the  card  may  appear  the  more  conlpicuou6.  It  may  aifo  be,  dive  t- 
fified  by  having  the  figure  of  a head,  fuppofe  that  of  forac  abfent 
friend,  in  the  place  of  the  card. 
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between  the  glafs  and  the  qtiickfilver.  While  the  glafs 
is  drawing  forward  you  Hide  off  the  card  from  the  bot- 
tom of  the  pack,  and  convey  it  away. 

The  card  fixed  to  the  mirror  may  eafily  be  changed 
each  time  the  experiment  is  peiformed.  This  recrea- 
tion may  be  alfo  made  with  the  print  that  has  a glafs 
before  it,  and  a frame  of  fufficient  width  ; by  making 
a flit  in  the  frame  through  which  the  card  is  to  pafs  j 
but  the  effedt  will  not  be  fo  ftriking  as  in  the  mirror. 

RECREATION  CLVIII. 

The  tnarv elicits  vafe. 

PLACE  a vale  of  wood  or  pafteboard  AB,  (Plate 
XXXIV.  Fig.  11.)  on  a bracket  L,  fixed  to  the  par- 
tition M.  Let  the  infide  of  this  vafe  be  divided  into 
five  parts,  c,  d,  e,f,  g,  and  let  the  divifions  c and  d be 
wide  enough  to  admit  a pack  of  cards,  and  tbofe  of 
e,f,  g,  one  card  only. 

Fix  a thread  of  filk  at  the  point  H,  the  other  end 
of  which  paffiqg  down  the  divifion  d,  and  over  the  pul- 
ley I,  runs  along  the  bracket  L,  and  goes  out  behind 
the  partition  M. 

Take  three  cards  from  a piquet  pack,  and  place  one 
of  them  in  each  of  the  divifions  making  the  filk 

thread  or  line  go  under  each  of  them.  !'  In  the  divifion 
c,  put  the  pack  of  cards  from  which  you  have  taken 
the  three  cards  that  are  in  the  other  divifion. 

Then  take  another  pack  of  cards,  at  the  top  of  which 
are  to  be  three  cards  of  the  fame  fort  with  thofe  in 
:he  three  fmall  divifions,  and  making  the  pafs,  bring 
them  to  the  middle  of  the  pack,  and  Set  them  be  drawn 
by  three  different  perfons.  Then  give  them  all  the 
cards  to  (hutfie,  after  which  place  the  pack  in  the  di- 
vifion d,  and  tell  the  parties  they  lha.ll  fee  the  three 
cards  they  drew  come,  at  their  command,  feparately 
out  of  the  vafe. 

An  alii  ft  ant  behind  the  partition  then  drawing  the 
line,  with  a gentle  and  equal  motion,  the  three  cards 
will  gradually  rife  out  of  the  vafe.  Then  take  the 

cards 


226  RATIONAL  RECREATIONS! 

cards  out  of  the  divifion  c,  and  fhow  that  thofe  three 
cards  are  gone  from  the  pack. 

The  vafe  mud  be  placed  fo  high  that  the  infide  can- 
not be  fecn  by  the  company. 

You  may  perform  this  recreation  alfo  without  an  af- 
fiftant,  by  fixing  a weight  to  the  end  of  the  filk  line, 
which  is  to  be  placed  on  a fupport,  and  let  down  at 
pleafure,  by  means  of  a fpring  in  the  partition. 

RECREATION  CLIX. 

The  divinating  per fpedive  glafs. 

LET  a fmall  pe'rfpeflive  glafs  be  made,  that  is  wide 
enough  at  the  end  where  the  objed-glafs  is  placed,  to 
hold  a table  fimilar  to  the  following. 


1.131 

10, 

•*32 

19i33 

2.231 

1 1. 

232 

20.233 

3-  3 3 1 

12. 

332 

2 ‘*333 

4.121 

*3- 

1 22 

22.123 

5221 

H- 

222 

23.223 

6.321 

1S- 

322 

24-323 

7.1 1 1 

16. 

II? 

25-II3 

8.2 1 1 

1 7 

212 

26.2 13 

9*3' 1 

18. 

312 

27-3'3 

Take  a pack  of  cards  that  confifts  of  27  only,  and 
giving  them  to  a perfon,  dcfire  him  to  fix  on  any  one, 
then  lhuffle  them  and  give  the  pack  to  you.  Place  the 
twenty-feven  cards  in  three  heaps,  by  laying  down  one 
alternately  on  each  heap,  but  before  you  lay  each  card 
down  (how  it  to  the  perfon  without  feeing  it  yourfelf; 
and  when  the  three  heaps  are  finifhed,  afkhim  at  what 
number,  from  1 to  27,  he  will  have  his  card  appear,, 
and  in  which  heap  it  then. is.  Then  look  at  the  heap 
through  the  glafs,  and  if  the  firft  of  the  three  numbers 
which  Hands  againft  that  number  it  is  to  appear  at  be 
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i,  put  that  heap  at  top  : if  the  number  be  2,  put  it  in 
the  middle  ; and  if  it  be  3,  put  it  at  bottom.  Then  di- 
vide the  cards  into  three  heaps,  in  the  fame  manner,  a 
fecond  and  a third  time,  and  his  card  will  then  be  at 
the  number  lie  chofe. 

For  example.  Suppofe  he  defire  that  his  card  fhall 
be  the  20th  from  the  top,  and  the  firft  time  of  making 
the  heaps  he  fay  it  is  in  the  third  heap ; you  then  look 
at  the  table  in  the  perfpe&ive,  holding  it  at  the  fame 
time  over  that  heap,  and  you  fee  that  the  firft  figure 
is  2,  you  therefore  put  that  heap  in  the  middle  of  the 
pack.  The  fecond  and  the  third  times  you  in  like 
manner  put  the  heap  in  which  he  lays  it  is,  at  the  bot- 
tom, the  number  each  time  being  3.  Then  looking 
at  the  pack  with  your  glals,  as  if  to  difcover  which  the 
card  was,  you  lay  the  cards  down  one  by  one,  and  the 
twentieth  card  will  be  that  he  fixed  on. 

You  may  lhow  the  perfon  his  card  in  the  fame  man- 
ner, without  alking  him  at  what  number  it  fliall  ap- 
pear, by  fixing  on  any  number  yourfelf.  You  may  al- 
io perform  this - Recreation  with  the  magnetical  dial 
before  defcribed  by  making  the  hand  point  to  any 
number,  from  1 to  27,  at  which  you  intend  the  card 
lhall  be  found. 

The  foregoing  recreations  with  the  cards  will  be 
found  fufficient  to  explain  all  others  of  a fimilar  nature, 
that  have  or  may  be  made,  the  number  of  which  is 
very  great.  To  perform  thefe  we  have  defcribed  re- 
quires no  great  pra&ice  ; the  two  principal  points  are, 
the  making  the  pafs  in  a dextrous  manner,  and  a cer- 
tain addrefs  by  which  you  influence  a perfon  to  draw 
the  card  you  prefent. 

Thofe  recreations  that  are  performed  by  the  long 
card  are,  in  general,  the  mod  eafy,  but  they  are  con- 
fined to  a pack  of  cards  that  is  ready  prepared  j where- 
as, thoffc  that  depend  on  making  the  pafs,  may  be  per- 
formed with  any  pack  that  is  offered. 


RECRE- 
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RECREA ! ION  CLX. 

The  burnt  « writing  refiorcd. 

COVER  the  outfide  of  a fmall  memorandom  book 
v.ith  black  paper,  and  in  one  of  its  infide  covers  make 
a flap,  to  open  fecretly,  and  obferve  there  mult  be  no- 
thing over  the  flap  but  the  black  paper  that  covers  the 
book. 

Mix  foot  with  black  or  brown  foap,  with  which  rub 
the  fide  of  the  black  paper  next  the  flap;  then  wipe  it 
quite  clean,  fo  that  a white  paper  prelfed  againfl  it  will 
not  receive  any  mark. 

Provide  a black  lead  pencil  that  will  not  mark  with- 
out prefling  hard  on  the  paper.  Have  likewife  a fmall 
box,  about  the  flze  of  the  memorandum-book,  and  that 
opens  on  both  fides,  but  on  one  of  them  by  a private 
method.  Give  a perfon  the  pencil,  and  a flip  of  thin 
paper,  on  which  he  is  to  wiite  what  he  thinks  proper : 
you  prefent  him  the  memorandum-  book  at  the  fame 
time,  that  he  may  not  write  on  the  bare  board.  You 
tell  him  to  keep  what  he  writes  to  himfelf,  and  direft 
him  to  burn  it  on  an  iron  plate  laid  on  a chafing-difh 
of  coals,  and  give  you  the  allies.  You  then  go  into 
another  room  to  fetch  your  magic  box,  before  defcri- 
bed,  and  take  with  you  the  memorandum-book. 

Having  previoufly  placed  a paper  tinder  the  flap  in 
the  cover  of  the  book,  when  he  prelTes  hard  with  the 
pencil,  to  write  on  his  paper,  every  ftroke,  by  means 
of  the  fluff  rubbed  on  the  black  paper,  will  appear  on 
that  under  the  flap.  You  therefore  take  it  out,  and 
put  it  into  one  fide  of  the  box. 

You  then  return  to  the  other  room,  and  taking  a flip 
of  blank  paper,  you  put  it  into  the  other  fide  of  the 
box,  ft  rewing  the  allies  of  the  burnt  paper  over  it. 
Then  fhaking  the  box  for  a few  moments,  and  at  the 
fame  time  turning  it  dextioufly  over,  you  open  the  o- 
ther  fide,  and  (hew  the  perfon  the  paper  you  firft  put 
in,  the  writing  on  which  he  will  readily  acknowledge 
to  be  his.  . 

ff 
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If  there  be  a prefs  or  cupboard  that  communicates 
with  the  next  room,  as  in  the  121ft  Recreation,  you 
need  only  put  the  book  in  the  prefs,  and  your  afliftant 
will  open  it  and  put  the  paper  in  the  box,  which  you 
prefently  after  take  out,  and  perform  the  reft  of  the  re- 
creation as  before. 

Ihere  may  likewife  be  a flap  in  the  other  cover  of 
the  book,  and  you  may  rub  the  paper  againft  that  with 
red  lead.  In  this  cafe  you  give  the  perfon  the  choice 
of  writing  either  with  a red  or  black  pencil ; and  pre- 
rent him  the  proper  fide  of  the  book  accordingly. 


RECREATION  CLXI. 

* 'The  opaque  box  rendered  tranf parent. 

MAKE  a box  of  three  or  four  inches  long,  and  two 
or  three  wide,  and  have  a fort  of  perfpetfive  glafs,  the 
bottom  of  which  is  of  the  fame  fize  with  the  box,  and 
flides  out,  that  you  may  privately  place  a paper  on  it. 
The  fides  of  this  perfpeclive  are  to  be  of  glafs,  covered 
on  the  inlide  with  fine  paper. 

Let  a perfon  write  on  a flip  of  paper,  putting  your 
memorandum-book  under  it  as  in  the  laft  Recreation, 
lhen  give  him  the  little  box,  and  let  him  put  what  he 
has  wrote  into  it.  In  the  mean  time  you  put  the  me- 
morandum-book into  the  prefs.  where  the  perfpec- 
tive  is  already  placed.  Your  afliftant  then  takes  the 
paper  out  of  the  book,  and  puts  it  at  the  bottom  of 
the  perfpedtive  ; which  you  prefently  lake  out  of  the 
prefs,  and  direa  the  perfon  to  put  the  little  box,  that 
contains  his  paper,  under  it.  You  then  look  in  at 
the  top  o.  the  perfpefliVe,  and  feigning  to  fee  through 
the  top  of  the  box,  you  read  what  is  wrote  on  the  pa- 
' per  at  the  bottom  of  the  perfpe&ive.  ^ 

With  this  perfpeftive  box  you  may  perform  another 
recreation,  which  is,  by  having  in  a bag  twelve  or 
more  ivory  counters,  numbered,  which  you  fliow  to 

diff^7an(’  that,fhe>'  ^ all  the  numbers  are 
different  \ou  tell  a perfon  to  draw  any  one  of 

hVo’L.aiI.  keCP  U d°fe  his  hand<  You  then 

u the 
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the  bag  in  the  prefs,  when  your  affiftant  examines  the 
counters,  and  fees  which  is  wanting,  and  puts  another 
of  the  fame  number  at  the  bottom  of  the  perfpeftive, 
which  you  then  take  out ; and  placing  the  perfon’s 
hand  clofe  to  it,  look  in  at  the  top,  and  pretending  to 
fee  through  his  hand,  you  name  the  number  on  the 
-counter  in  it. 


RECREATION  CLXII. 

The  tranfpofable  pieces. 

TAKE  two  guineas  and  two  findings,  and  grind, 
part  of  them  away,  on  one  fide  only,  fo  that  they  may 
be  but  half  of  the  common  thicknefs;  and  obferve  that 
they  mull  be  quite  thin  at  the  edge;  then  rivet  a guinea 
and  a (hilling  together.  Lay  one  of  thefe  double  pie- 
ces with  the  fhilling  upwards,  on  the  palm  of  your 
hand,  at  the  bottom  of  your  three  firft  fingers;  and 
lay  the  other  piece,  with  the  guinea  upward,  in  like 
manner,  in  the  other  hand.  Let  the  company  take 
notice  in  which  hand  is  the  guinea,  and  in  which  the 
fhilling.  Then  as  you  fhut  your  hands,  you  naturally 
turn  the  pieces  over,  and  when  you  open  them  again, 
the  fhilling  and  the  guinea  will  appear  to  have  chan- 
-ged  their  places. 

RECREATION  CLXIII. 

The  geometric  money. 

DRAW  on  a pafteboard  the  following  reftangie 
ABCD,  whofe  fide  AC  is  three  inches,  and  AB  ten 
inches. 


A 


B 
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Divide  the  longeft  fide  into  ten  equal  parts,  and  the. 
fliorteft  into  three  equal  parts,  and  draw  the  perpendi- 
cular lines,  as  in  the  figure,  which  will  divide  it  into 
thirty  equal  fquares. 

From  A to  D draw  the  diagonal  AD,  and  cut  the 
figure,  by  that  line,  into  two  equal  triangles,  and  cut 
thofe  triangles  into  two  parts,  in  the  direction  of 
the  lines  EF  and  GH.  You  will  then  have  two  trian- 
gles, and  two  foui-fided  irregular  figures,  which  you 
are  to  place  together,  in  the  manner  they  Hood  at  firft,. 
and  in  each  fquare  you  are  to  draw  the  figure  of  a piece 
of  money ; obferving  to  make  thofe  in  the  fquares, 
through  which  the  line  AD  paifes,  fomething  imper- 
fe<5t. 

As  the  pieces  ftand  together  in  the  foregoing  figure, 
you  will  count  thirty  pieces  of  money  only  ; but  if  the 
two  triangles  and  the  two  irregular  figures  be  joined 
together  as  in  the  following  figures,  there  will  be  thir- 
ty-two pieces. 


RECREATION  CLXIV. 

The  penetrative  guinea. 

PROVIDE  a round  tin  box,  of  the  fize  of  a large 
fnuff-box,  and  in  this  place  eight  other  boxes,  which 
will  go  eafily  into  each  other,  and  let  the  leaft  of  them 
be  of  a fize  to  hold  a guinea.  Each  of  thefe  boxes 
fhould  fliut  with  a hinge,  and  to  the  leaft  of  them  there 
U 2 mud 


232  RATIONAL  RECREATIONS. 

muft  be  a {mail  lock,  that  is  faftened  with  a fpringy. 
but  cannot  be  opened  without  a key  : and  obferve  that 
all  thefe  boxes  muft  ftrat  fo  freely,  that  they  may  be 
all  clofed  at  once.  Place  thefe  boxes  in  each  other, 
with  their  tops  open,  in  the  drawer  of  the  table  on 
which  you  may  make  your  experiments ; or  if  you 
pleafe,  in  your  pocket,  in  l'uch  manner  that  they  can- 
not be  difplaced. 

Then  alk  a perfon  to  lend  you  a new  guinea,  and 
defire  him  to  mark  it,  that  it  may  not  be  changed. 
You  take  this  piece  in  one  hand,  -and  in  the  other 
you  have  another  of  the  fame  appearance,  and  putting 
your  hand  into  the  drawer  you  flip  the  piece  that  is 
marked  in  the  lead  box,  and  {hutting  them  all  at  once, 
you  take  them  but.  Then  Ihovving  the  piece  you  have 
in  your  hand,  and  which  the  company  fuppofe  to  be 
the  fame  that  was  marked,  you  pretend  to  made  it  pafs 
through  the  box  and  dextroufly  tonvey  it  away. 

You  then  prefent  the  box,  for  the  fpeftators  do  not 
yet  know  there  are  more  than  one,  to  any  perfon  in 
company,  who,  when  he  opens  it,  finds  another,  and 
another,  till  he  comes  to  the  laft,  but  that  he  cannot 
open  without  the  key,  which  you  then  give  him,  and 
retiring  to  a diftant  part  of  the  room,  you  tell  him  to 
take  out  the  guinea  himfelf,  and  fee  if  it  be  that  he 
marked. 

This  recreation  may  be  made  more  furprifing,  by 
putting  the  key  into  the  fnuff-box  of  one  T)f  the  com- 
pany, which  you  may  do  by  alking  him  for  a pinch  of 
his  fnuff,  and  at  the  fame  time  conceal  the  key,  which 
muft  be  very  fmall,  among  the  fnuff : and  when  the 
perfon  who  is  to  open  the  box  a(ks  for  the  key,  you  tell 
him  that  one  of  the  company  has  it  in  his  fnuff-box. 
This  part  of  the  recreation  may  likewife  be  performed 
by  means  of  a confederate- 


RECRE- 
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RECREATION  CLXV. 

The  rcfufci fated  flower. 

PROVIDE  a fmall  tin  mortar,  that  is  double,  whofe 
bottom  turns  round  on  an  axis,  by  means  of  a fpring. 
There  muft  be  a hollow  fpace  under  the  falfe  bottom. 
To  the  under  fide  of  the  bottom  fallen,  by  a thread 
of  fine  filk,  a flower  with  its  ftalk  and  leaves. 

Then  take  a flower  that  exadily  refembles  the  other, 
and  plucking  it  from  the  ftalk,  and  all  the  leaves 
from  each  other,  put  them  into  the  mortar,  and  pound 
them  with  a fmall  peftle ; after  which  you  Ihow  the 
mortar  to  the  company,  that  they  may  fee  the  patts 
that  are  all  bruifed. 

Then  taking  the  mortar  up  in  your  hands,  you 
hold  it  over  the  flame  of  a lamp  or  candle,  by  whofe 
warmth  the  flower  is  fuppofed  to  be  reftorcd  ; and  at 
the  fame  time  prefling  the  fpring,  the  bottom  will  turn 
round,  the  bruifed  parts  defcend  into  the  fpace  under 
the  bottom,  and  the  whole  flower  will  be  at  top  ; you 
then  put  your  hand  into  the  mortar,  and  ealily  break- 
ing the  filk  thread,  which  may  be  very  ftiort  as  well 
as  fine,  you  take  the  flower  out  and  prefent  it  to  the 
company. 

There  is  an  experiment  fimilar  to  this,  in  which  a 
live  bird  is  concealed  at  the  bottom  of  the  mortar,  and 
one  that  is  dead  is. pounded  in  it;  after  which,  by  the 
motion  of  the  bottom,  the  live  bird  is  fet  at  liberty.- 
But  furely  the  pounding  a bird  in  a mortar,  though  it 
be  dead,  muft  produce,  in  perfons  of  any  • delicacy, 
more  difguft  than  recreation. 

AN  ARTIFICIAL  MEMORY. 

THE  reader  muft  have  obferved,  that  to  perform 
feveral  of  the  recreations  in  this  book,  it  is  neceflary  to 
have  a good  memory  ; but  as  that  is  a gift  every  one 
has  not  from  nature,  many  methods  have  been  contri- 
ved to  fupply  that  defe<51  by  art  j the  moll  material  of 
which  we  lhall  here  deferibe, 

Aa. 
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An  artificial  memory  refpedls  either  figures  or  words : 
for  the  former  let  the  five  vowels  a,  e,  i,  o,  u,  reprefent 
the  fir  It  five  digits;  the  dipthongs  that  begin  with  the 
firft  four  vowels,  as  au,  ea,  ie,  on,  reprefent  the  remain- 
ing  four  digits,  and  let  y Hand  for  an  o,  or  cypher. 
Let  the  firft  ten  confonants  alfo  ftand  for  the  nine 
digits  and  the  cypher ; as  in  the  following  table. 


a 

€ 

i 

0 

u 

au 

ea 

ie 

ou 

y 

i 

2 

3 

4 

5 

6 

7 

8 

9 

0 

b 

C 

d 

/ 

£ 

b 

k 

/ 

in 

, n 

Then  to  reprefent  any  number  let  the  firft  letter  be 
a vowel  or  dipthong,  the  fccond  a confonant,  the  third 
a vowel  the  foutth  a confonant,  8tc.  Thus  for  the 
number  1763,  you  wiite  or  remember  the  word  akaud. 
If  there  are  leveral  fums  to  be  retained,  you  place  the 
words  in  forms  of  verfes,  which  will  make  them  more 
pleaiing  to  repeat  and  more  eafy  to  remember : for 
example,  if  you  would  remember  the  date3  of  the  ac- 
ccflion  of  the  family  of  Stuart  to  the  crown  of  Eng- 
land ; the  powder  plot ; the  decapitation  of  Charles  I. 
the  Reftoration ; the  Revolution ; the  Union  of  Eng- 
land and  Scotland  ; the  acceflion  of  the  Houfe  of  Ha- 
nover ; and  the  laft  rebellion,  which  were  in  1603, 
1605,  1649,  1660,  1689,  1707,  1714,  and  1746,  you 
write  as  follows,  for  you  arc  to  obferve  that  in  this, 
and  in  fimilar  cafes,  where  the  firft  figure  is  always 
the  fame,  it  is  unneceflary  to  write  it  after  the  fiift 
time. 

Ahyd  hyg  horn  haun 
hicm  kyk  kaf  koh. 

This  method  is  rendered  in  fome  inftances  ftill  more 
eafy  by  adding  parts  of  words  to  dates:  thus  to  re- 
member the  date  of  the  acceflion  of  the  monarchs  from 
James  I.  to  the  prefent  king,  you  may  write  as  fol- 
lows, omitting  the  letter  that  would  ftand  for  one  thou- 
fand. 

Jam hyd  CharAjf  Char hom  Ja mhieg 

Will  kiem  An  ivo  Georhi/  SecM  Thtfwwi 

Whea 
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When  feveral  cyphers  come  together,  inftead  of  re- 
peating^ or  n,  you  may  write  y or  n,  2,  3,  &c.  Thus 
for  3400  ifyi,  and  for  256000  write  ehtin^. 

To  remember  any  number  of  words,  feledt  the  initial 
letters  of  thole  words,  and  to  the  HtH  add  a if  it  begin 
with  a confonant,  or  b if  it  begin  with  a vowel.  In  like 
manner  add  e or  c to  the  fecond  initial  letter ; to  the  third 
add  i or  d to  the  fourth  0 or  f\  and  to  the  fifth  u or  g. 
So  that  of  the  five  initials  you  make  live  fyllables, 
which  are  joined  together  in  one  word.  Then  of  the 
next  five  initials  you  make  in  the  fame  manner,  ano- 
ther word,  and  of  every  two  words  you  make  a verfe. 
For  example,  fuppofe  you  would  remember  the  names 
of  all  the  kings  lince  the  Conqueft,  in  the  order  in  which 
they  reigned,  you  then  write  as  follows. 

Waweh/liha  Rrtjeh/e/eg 

E£r;h;hcha  Eierr/hohw 

ILbmetdyjZu  C<ajrw/a/g«  Gage 

Or  if  you  would  remember  the  letters  that  begin  a- 
ny  number  of  verfes,  fuppofe  the  twenty-firft  lines  of 
Pope’s  Elfay  on  Man,  you  write  as  follows. 

Abtelitoeg  Abzcodtotu 

Taoctddjlu  liafcwio/t'u. 
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SECOND  VOLUME. 


' ELECTRICITY. 

Definitions,  - - - - p.  r 

Aphorisms,  a 

What  bodies  are,  and  what  are  not  condudtors  of  eledtrici-** 
ty,  aph.  i and  a— Pofitive  and  negative  eledlricity,  aph. 

3 to  7. — Excited  and  communicated  eledlricity,  aph.  8 to 
11. — Eledlric  explofion,  aph.  ia  and  13. — Eledlricity  and 
lightning  the  fame,  aph.  16. 

v'---  ELECTRICAL  APPARATUS. 

-Xoiiftrudlion  of  the  eledtric  machine,  - - p.  4 

Obfervations  on  the  manner  of  ufing  it,  . . 8 

An  eledtric  machine  for  common  purpofes,  p.  10  (note) 
Eledtric  jars,  • - - . - 11 

Method  of  coating  them,  - - . n 

Eledtrometers,  - - - - - ia 

The  eledtrical  battery,  - . . - 15 

Conftrudtion  of  a fultnineous  condudlor,  - xA 

Glafs  tubes,  cylinders,  &c.  and  the  manner  of  unng  them,  x8 
Method  of  concealing  the  eledtric  machine,  - 19 

Account  of  the  tourmalin,  - - - ao 

ELECTRICAL  RECREATIONS. 

Divided  into  fuch  as  are  performed  in  the  light,  and  fuch 
a6  require  a dark  chamber,  p.  ax. 


RECREATION  T.  p.  u 

The  animated  feather. 

A feather  being  brought  near  an  excited  tube  is  firft  attrac- 
ted by  it  and  then  repelled,  and  the  tube  cannot  be 
brought  clofe  to  the  feather,  till  it  has  touched  Ibme  o- 
ther  body. 


RECREATION  IT.  p.  aa 

The  Jelf-raifi ng  pyramid. 

A large  bundle  of  threads  being  fufpended  from  the  eledtric 
branch,  (Plate  III.  Fig.  3.)  will  rife  up  in  form  of  a pyra- 
mid, and  continue  fo  long  as  the  wheel  is  turned,  but 

when 
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when  that  ceafjps  the  threads  will  refume  their  firft  por- 
tion. 


p.  22 


RECREATION  III. 

The  magical  dance. 

Three  bells  are  fufpended  from  the  eledtric  branch,  and  be- 
tween them  hang  two  brafs  knobs.  The  bells  being  elec- 
trified will  attradt  the  clappers,  and.  be  (truck  by  them, 
and  the  ringing  will  continue  as  long  as  the  machine  is  in 
- motion.  This  is  fhe  mufic  for  the  dance.  A plate  is 
then  fufpended  from  the  branch,  and  on  a metal  Hand, 
placed  under  it,  are  put  the  figures  of  men,  which  being 
attradled  by  the  plate  will  be  in  continual  motion.  This 
Recreation  may  be  fufpended  or  renewed  at  pleafure. 


RECREATION  IV.  p.  23 

The  artificial  fj'idcr. 

The  body  of  this  fpidir  is  of  cork,  and  its  legs  of  linen 
thread.  When  it  is  held,  by  a fine  line  of  filk,  between 
the  eledtric  branch  and  an  excited  (tick  of  wax,  it  will 
appear  to  be  animated,  continually  jumping  from  one  to 
•the  other. 

RECREATION  V.  p.  24 

7 he  marvellous  fountain. 

A vefiel  of  water,  in  which  a fyphon  is  placed,  being  fuf- 
pended  from  the  branch  as  foon  as  it  is  eledtrified  the 
water  will  begin  to  flow,  and  when  the  eledtrification  is 
ftrong,  feveral  dreams  will  ifi'ue  in  form  of  a cone.  This 
experiment  may  be  diverfified  by  ufing  a fountain  made 
with  condenfed  air. 

• RECREATION  VI.  P..25 

The  magic  picture. 

This  pidture  or  print  mnft  have  a frame  and  glafs.  The 
border  of  the  print  is  cut  off,  all  round  : the  upper  and 
under  part  of  the  middle  of  the  glafs  is  covered  with  tin- 
foil,  that  communicates  by  the  bottom  of  the  frame  : o- 
ver  this  tin  foil  the  print  is  parted.  When  the  pidture  is 
a portrait  a crown  is  placed  on  its  head,  which  a ftranger 
attempting  to  take  off,  at  the  fame  time  he  holds  the 
frame  by  the  bottom,  receives  a fmart  Ihock,  and  fails  in 
the  attempt. 


RECREATION 
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RECREATION  VII. 

The  Tantalipn  cup. 

A metal  cup  is  placed  on  a ftool  of  baked  wood,  and  a chain 
from  the  branch  .is  fixed  to  the  cup.  A perlon  endea- 
vouring to  tafte  the  liquor  in  the  cup,  receives  a (hock. 
The  machine  being  (lopped,  another  perfon  drinks  out  of 
the  cup  with  eafe : the  machine  being  again  put  in  mo- 
tion, the  firft  perfon  again  attempts  to  tafte  the  liquor, 
and  receives  a fecond  (hock. 

RECREATION  VIII.  p.  26 

The  circular  chimes. 

‘A  round  board  is  fixed  to  a perpendicular  axis,  -and  feveral 
glafs  radii  iffue  from  the  board,  and  to  the  end  of  each  of 
them  is  fixed  a brafs  thimble.  Two  wires  that  are  joined 
to  the  hooks  of  the  eledtric  table,  (P!.  III.)  and  which  are 
differently  electrified,  put  the  wheel  in  motion,  by  being 
properly  applied  to  the  thimbles,  and  the  motion  increafcs 
till  it  goes  fifteen  times  round  in  a minute.  Two  femi- 
•circular  (lands,  that  hold  feveral  bells,  being  then  brought 
near  the  wheel,  they  are  alternately  and  inceflantly  (truck 
by  a radius  fixed  to  the  upper  part  of  the  axis.  This 
w heel  is  fometimes  ufed  as  a jack  for  roafting  meat,  p. 
27  (note) 

RECREATION  IX.  P.  18 

The  /elf  moving  wheel. 

This  wheel  is  conftrudted  on  the  fame  principle  as  the  fore- 
going. A circular  plate  of  glafs,  gilt  on  both  (ides,  is 
fixed  to  a perpendicular  axis:  on  the  edge  of  this  wheel 
are  fixed  two  bullets,  one  communicating  with  the  upper 
-furface,  and  the  other  with  the  under  furface ; twelve 
fmall  pillars  of  glafs,  with  a thimble  on  the  top  of  each 
of  them,  are  fixed  in  a circular  (land,  round  the  wheel. 
When  this  wheel  is  well  charged,  the  bullets  on  its  edge 
being  differently  eledtrified,  attradl  and  repel  the  thimbles 
alternately,  and  thereby  give  the  wheel  a motion  that  in- 
creafes  continually,  till  it  goes  more  than  20  turns  in  a 
minute,  and  the  motion  will  continue  half  an  hour.  The 

/.  celerity  of  this  wheel  may  be  increafed  by  an  additional 
number  of  bullets. 

RECREATION  X.  p. 

The  magician's  chace. 

•'A  wire  is  placed  perpendicular  to  the  branch,  and  on  the 
top  of  it  turn  feveral  horizontal  wires,  the  points  of  which 

are 
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are  bent  in  oppofite  diredtions,  and  on  them  are  fixed  the 
figures  of  men,  horfes,  hounds,  &c.  When  thefe  wires 
are  eledtrified  they  will  turn  fwiftly  round,  and  the  figures 
will  feem  to  purfue  each  other.  This  Recreation  may  be 
improved  by  another  fet  of  wires,  placed  over  the  former  * 
or  by  giving  the  figures  a progrefiive  as  well  as  a circular 
motion. 

RECREATION  XI.  p.  30 

The  planetarium. 

Six  concentric  hoops  of  metal  are  fufpended  from  the  branch ; 
under  and  near  to  them  is  placed  a metal  plate,  on  which 
arc  put  glafs  bubbles,  between  the  hoops : thefe  bubbles 
correfpond  to  the  planets,  the  hoops  to  their  orbits,  and 
a ball  hung  over  the  center  of  the  hoops  reprefents  the 
fun.  When  the  hoops  are  eledtrified  the  balls  will  move 
round  them,  and  the  motion  will  continue  as  long  as  the 
operator  thinks  fit. 

RECREATION  XII.  p.  31 

The  incendiaries. 

A perfon  ftanding  on  a cake  of  wax  holds  a chain  that  is 
connedted  with  the  branch,  and  putting  his  finger  into  a 
difli  containing  fpirit  of  wine,  it  will  be  immediately  in  a 
blaze  ; as  if  a wick  that  communicates  with  the  fpirit  be 
laid  to  a train  of  gunpowder,  it  may  blow  up  a magazine, 
or  fet  fire  to  a city.  This  experiment  may  be  diverfified 
by  making  the  eledlricity  pafs  through  feveral  perfons 
that  touch  each  other. 

RECREATION  XIIT.  p.  31 

The  inconceivable  Jhock. 

A perfon  holding  a chain  that  is  joined  to  one  of  the  hooks 
of  the  eledtric  table,  attempts  to  fix  a wire  on  the  other 
hook,  when  he  inftantly  receives  a ftiock  through  the 
body,  without  knowing  from  whence  it  proceeds.  This 
Recreation  may  be  diverfified  by  concealing  the  chain  un- 
der a carpet  on  which  a perfon  treads,  and  by  laying  a wire 
that  communicates  with  the  other  hook,  in  fuch  manner 
that  he  may  accidentally  take  hold  of  it.  Methods  of 
communicating  the  fhock  to  a great  number  of  perfonc 
at  the  fame  time. 

RECREATION  XIV.  p.  j< 

Magical  explo/ions. 

Gunpowder  is  made  up  in  the  form  of  a fmall  cartridge,  in 
each  end  of  which  is  put  a blunt  wire  j the  ends  of  thefe 

wires 
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wires  within  the  cartridge  are  about  half  an  inch  dittant. 
Two  chains,  that  communicate  with  the  two  hooks  in 
the  elediric  table,  being  joined  tothe  external  ends  of  the 
wires,  the  eleftric  fire  Will  pafs  through  the  cartridge, 
with  an  intlant  explofion.  By  a fimilar  method  brafs  or 
iron  wire  m3y  be  melted. 

RECREATION  XV.  p.  3S 

Prifmatic  colours. 

A tin  plate  is  placed  between  two  wires  that  communicate 
with  the  two  hooks  of  the  eledtric  table,  and  after  many 
explofions  three  diftindt  rings  appear,  each  of  which  con- 
tains all  the  colours  of  the  prifm  or  rainbow.  This  ex- 
periment corroborates  the  Newtonian  dodtrine  of  colours, 
p.  3j  (note) 

RECREATION  XVI.  p.  36 

The  artificial  earthquake. 

An  edifice,  compofed  of  i'everal  loofe  pieces,  is  placed  on  a 
board  in  the  middle  of  a large  bafon  of  water.  A wire 
"that  communicates  with  the  hooks  in  the  table,  bein£  laid 
over  the  board  and  the  firtface  of  the  water,  they  become 
greatly  agitated  by  the  explolion,  and  the  edifice  is  laid 
in  ruins. 


P-  31 


RECREATION  XVII. 

The  electrical  kite. 

This  kite  confifts  of  a large  thin  filk  handkerchief,  whofe 
corners  are  fattened  to  the  end3  of  two  flips  of  cedar,  and 
to  the  top  of  the  upright  piece  is  fixed  a pointed  wire 
about  a foot  long  : the  other  parts  are  the  fame  as  in  a 
common  kite.  To  the  end  of  the  twine  next  the  hand  a 
filk  ribband  is  tied,  and  where  the  twine  and  ribband  join 
a key  is  hung.  This  kite  is  raifed  when  thunder  is  ap- 
ptoachmg.  The  eledtricity  is  conduced  from  the  wire 
of  the  kite  to  the  twine,  and  from  that  to  the  key  by 
which  a phial  may  be  charged  and  all  the  common  expe- 
riments in  eledtricity  performed.  Account  of  Tome  very 
extraordinary  phenomena  that  were  produced  by  an  elec- 
tric kite  in  the  lonth  of  France,  p.  38. 

Description  of  an  apparatus  for  drawing  the  eledtric  fire 
from  the  clouds  without  danger,  p.  40. 

Vol.  II.  v- 
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RECREATIONS  IN  THE  DARK  CHAMBER. 

RECREATION  XVIII.  p.  41 

The  miraculous  luminaries. 

Method  of  making  the  phofphorus  proper  for  this.  Recrea- 
tion. The  figure  of  the  moon  and  liars  being  drawn  on 
a board,  a quantity  of  the  phofphorus  is  fixed  over  them, 
and  a number  of  phials  are  difcharged  on  the  phofphorus, 
by  which  the  figures  arc  ftrongly  illuminated.  The  board 
is  then  placed  againft  the  ceiling,  and  the  luminaries  ap- 
. pear  as  thining  in  the  zenith. 

RECREATION  XIX.  p.  41 

The  globular  fires. 

Thefe  fires  are  produced  by  the  globe  and  cufhion  only, 
without  the  condudtor.  The  globe  being  ftrongly  ex- 
cited, parts  of  circles  of  fire  will  appear  on  both  fides  the 
rubber,  and  fometimes  completely  furround  the  globe. 
If  a finger  be  brought  near  the  globe,  when  it  is  in  that 
flate,  there  will  frequently  be  a complete  arch  of  fire 
from  the  finger  to  the  rubber,  though  it  be  almoft  on  the 
oppofite  fide  of  the  globe.  If  the  air  be  exhaufted  from 
the  globe,  the  eledtricity  will  all  appear  un  the  infide. 


RECREATION  XX.  p-  4 1 

The  luminous  fkonver. 

On  a metal  plate  fet  under  the  branch  is  put  a quantity  of 
brafs  dull,  and  over  it  another  plate  is  fufpended  from 
the  branch,  and  when  it  is  ftrongly  excited  the  duft  w.U 
be  attradted  and  repelled  with  great  rapidity,  ano  exhibit 
the  appearance  of  a luminous  Ihower.  A fimilar  pheno- 
menon by  a fpunge  filled  with  water. 

RECREATION  XXI.  P-  43 

The  illuminated  •vacuum. 

A wire  is  cemented  in  the  top  of  a large  exhaufted  recmer, 
and  the  upper  end  of  the  wire  is  brought  to  the  conduc- 
tor, when  one  or  more  ftreams  of  light  that  reach  the 
whole  length  of  the  receiver,  appear  in  a beautiful  man- 
ner The  appearance  of  this  light  is  remarkably  diffei  en  , 
according  as  the  veffel  is  eledtrified  pofitively  or  negatively. 

RECREATION  XXII.  P-  44 

The  luminous  cylinder . 

A brafs  plate  is  fixed  at  the  bottom  of  an  exhaufted  receiver, 
and  another  plate  is  contrived  to  let  down,  near  th 
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mer.  The  electricity  pafles  from  one  to  the  other  of  thefe 
pfttes,  the  whole  length  of  the  veflel,  and  appears  as  a 
corrufcation  of  a bright  filver  hue. 

RECREATION  XXIII.  p.  45 

The  magical  cancellations. 

On  a board  are  marked  a number  of  fpots,  at  different  dif- 
tances,  fo  as  to  correfpond  with  the  ftars  in  two  or  more 
contiguous  conftellations.  On  the  fides  of  each  fpot  are 
made  two  holes,  in  which  wires  are  placed,  that  nearly 
meet  over  the  fpot.  The  other  ends  of  the  wires  com- 
municate with  the  branch,  and  when  that  is  electrified2 all 
the  ftars  appear  luminous,  and  fhine  with  unfading  luftre 
as  long  as  the  machine  is  in  motion. 

RECREATION  XXIV.  p.  46 

The  luminous  characters. 

Several  rows  of  tin-foil,  that  all  communicate,  are  placed 
on  a board,  at  equal  diftances  (Plate  IV.  Fig.  i.)  Front 
thefe  rows  the  characters  are  cut  out.  One  end  of  the 
titi  foil  being  brought  to  the  conductor,  the  eleCtric  fire 
would  pafs  over  the  whole  imperceptibly,  but  being  (top- 
ped by  the-breaks  in  the  lines  it  jumps  from  one  to  the 
other*  and  all  the  characters  become  luminous,  and  re- 
main fo  long  as  the  operator  thinks  fit. 

RECREATION  XXV.  p.  47 

Pri/matic  illuminations. 

An  exhaufted  cylinder  is  fixed  to  a lath,  and  is  rubbed  by 
the  hand  as  it  turns,  when  a body  of  light  variegated 
with  all  the  colours  of  a prifm*  appears  in  the  glafs,  and 
thefe  colours  are  continually  changing.  When  a little  air 
is»let  into  the  cylinder  the  colours  are  more  vivid  : when 
more  air  is  admitted  there  are  continual  corrufcations, 
with  the  appearance  of  a cafcade  of  fire,  trees,  mofs,  &c. 

RECREATION  XXVI.  p.  4* 

The  aurora  borealis. 

A Torricellian  vacuum  is  made  in  a glafs  tube,  one  end  of 
which  is  applied  to  the  conductor,  and  the  other  end  held 
in  the  hand  ; the  whole  tube  then  appears  to  be  filled 
with  light,  which  continues  for  a confiderable  time  : after 
this  light  difappears,  if  the  tube  be  drawn  through  the 
hand,  a very  intenfe  light  is  feen,  and  reaches,  without 
interruption,  from  one  hand  to  the  other. 

X a RECREATION 
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RECREATION  XXVII.  p.  49 

Tke  circulating  lamp]. 

To  the  upper  axis  of  the  felf-moving  wheel  arcfixed  feveral 
radii,  and  from  the  end  of  each  of  them  hangs  a lamp, 
filled  with  fpirit,  and  that  of  each  lamp  is  tinged  with  a 
different  colour.  The  wheel  having  acquired  aconfider- 
able  velocity  is  placed  under  the  branch,  from  which 
hangs  a chain,  that  as  the  wheel  turns  round  dips  into 
the  fpirit  of  each  lamp  and  lets  it  on  fire.  Thefe  lamps 
being  all  of  different  colours,  and  revolving  in.  a quick 
fuccefiion,  produce  a pleating  cffe<fr. 

MAGNETISM. 

Definitions,  - - - - p.  50 

Aphorisms,  - - - 50 

Nature  of  the  magnetic  attraction,  ap'n.  1 to  6. — Proper- 
ties of  the  magnetic  needle,  aph.  8 to  10. — Strength  of 
, the  natural  magnets,  aph.  10  and  11. — Magnetic  quality 
of  iron,  aph.  13  and  14. — Methods  of  communicating 
and  dfltroyirig  magnetifrn,  aph.  1.;  to  17. 

Method  of  making  artificial  magnets,  - - 54 

The  magnetic  pei IpeCtiveTglafs,  • - - 36 

The  magnetiewand,  - - * * S 7 

RECREATION  XXVIII.  p.  58 

The  communicative  cro<wn. 

A large  ftwing  needle,  that  is  ftrongly  touched,  is  conceal- 
ed til  a crown  piece.  You  delire  a perfon  to  lend  you  a 
piece  of  the  fame  fort,  which  you  change  for  the  other, 
and  giving  that  to  the  perfon,  you  dil'coyer  whether  it  be 
enclofed  in  a fnuff  box,  or  not,  by  holding  the  magnetic 
ptrfpe&ive  over  the  box. 

RECREATION  XXIX.  p.  39 

The  magnetic  table. 

A magnet  is  concealed  under  a table,  and  is  moveable  by  a 
pin,  at  one  end  of  it.  Small  nails  are  laid  on  that  part 
of  the  table  where  the  magnet  then  is,  and  they  aie  at- 
tradled  by  a key  you  hold  over  them.  You  change  the 
pofition  of  the  magnet,  by  the  pin,  and  give  the  key  to 
any  one,  when  it  will  not  .attract  the  nails.  Aou  change 
ihe  pofition  of  the  magnet  a lecond  time,  and  giving  the 
■ key  to  another  perfon,  it  will  immediately  attiadl  the  nail?. 

RECREATION. 
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RECREATION  XXX.  p.  6® 

The  myflerious  watch.  , 

You  afk  any  one  to  lend  you  his  watch,  and  placing  it  over 
that  part  of  the  table  mentioned  in  the  laft  Recreation, 
where  the  magnet  is,  it  will  prefently  ftop.  You  change 
the  pofition  of  the  magnet,  and  defire  the  perfon  to  lay 
his  watch  in  the  fame  place,  when  it  will  not  ftop.  You 
move  the  magnet  a-fecond  time,  and  giving  the  watch  *0 
another  perfon,  it  will  ftop  as  before. 

RECREATION  XXXT.  p.  '60 

The  bouquet. 

A fmall  box  of  thin  wood  (PI.  VII.  Fig.  1.)  is  contrived  to 
contain  two  artificial  flowers  ; the  principal  ftalk  of  each 
of  them  is  ftrongly  touched,  but  in  different  diredtioBs. 
By  holding  the  magnetic  perfpedtive  over  the  box  you 
aiftover  which  of  the  flowers  is  concealed  in  it. 

RECREATION  XXXII.  p.6r 

The  magnetic  dial. 

A magnetic  needle  is  concealed  in  a hollow  circle,  (Plate 
VII.  Fig.  a.)  and  oppofite  its  north  end  a pin  is  fixed  in 
the  border  of  the  circle  ; over  the  needle  is  placed  a dial, 
that  moves  freely  in  the  hollow  circle,  and  on  which  are 
numbers,  8cc.  A perfon  draws  a ticket  from  a bag,  in 
which  there  are  feveral-divifions,  and  then  turning  the 
hand  of  the  dial  about  it  flops  at  the  number  he  has 
drawn  ; you  having  previoufly  fet  the  north  end  of  the 
magnet,  by  the  pin  in  the  circle,  to  that  number  on  the 
diak  • 


RECREATION  XXXIII.  p.  6/ 

The  mag  Helical  cards. 

This  Recreation  is  fimilar  to  the  laft,  but  here  inftead  of  the 
numbers  of  the  hours,  one  of  each  of  the  four  fuits  of  the 
cards,  are  drawn,  and  the  eight  names  of  the  cards  of 
piquet  are  wrote  (Plate  VII.  Fig.  4.)  You  offer  a piquet 
pack  to- a perfon  that  be  may  draw  a card  taking  care 
that  he  draws  the  long  cardi  as  is  explained  in  the  firft 
volume.  He  then -turns' the  needle  round,  and-  it  ft0p8 
at  the  card  he  drew : you  having  previoufly  placed  the 
magnet  againft  that  card.  This  Recreation  may  be  diver- 
fifted  by  having  two  needles,  and  letting  two  perfons 
draw  each  a different  long  card. 

X 3 
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RECREATION  XXXIV.  p.  04 

The  dextrous  painter. 

There  are  two  fmall  boxes  and  four  fmall  boards,  (PI.  VIII. 
Fig.  1.)  on  which  different  fubjeAs  are  painted,  and  in 
each  of  which  a magnet  is  concealed.  There  is  lilcewife 
a fmall  circle  of  pafteboard,  Fig.  a,  on  which  are  drawn 
the  fame  fubjeAs  as  on  the  boards : this  circle  turns  on  a 
pivot,  and  contains  a magnet.  A perl'on  places  any  one 
of  the  four  boards  in  one  of  the  boxes  privately,  and  you 
place  the  other  box  with  the  pafteboard  circle  over  it ; 
when  the  magnet  in  the  board  will  turn  the  circle,  till 
that  part  of  it  which  is  under  an  opening  made  in  the  top 
of  the  box,  prefent  the  fame  piAure  as  that  on  the  board 
and  which  is  fuppofcd  to  be  drawn  by  a little  painter  con- 
cealed in  the  box. 

RECREATION  XXXV.  p.  66 

The  cylindrical  oracle. 

In  the  fide  of  a hollow  cylinder  (Plate  IX.  Fig.  1.)  is  con- 
cealed a magnetic  bar  : on  its  cover  is  a circle,  with  num- 
bers, and  at  the  center  of  that  circle  is  a pivot,  on  which 
a magnetic  needle  turns.  A perfnn  draws  a queftion  out 
of  one  of  the  divifions  of  a bag,  and  turning  the  needle 
at  the  top  of  the  cylinder  it  (tops  at  the  number  with 
which  the  afifwer  contained  in  the  cylinder  is  marked  ; 
■you  having  placed  that  number  over  tbe  magnetic  bar 
when  you  put  the  cover  on  the  cylinder.  Example  .of 
the  different  anfwers  that  may  be  given  to  the  fame  quci- 
tions. 


RECREATION  XXXVI. 

The  miftital  dial. 

There  is  to  be  a fmall  box  (Plate  IX.  Fig.  a.)  and  four 

hoards  Fig.  t 5 in  eac^  ')0ar('s  a m2Bnet-  18  P*a‘ 

ced,  in  a different  pofition,  and  on  it  a different  number 
wrote  A perfon  is  to  place  one  of  the  boards  in  tbe 
box,  and  to  choole  whether  the  needle  of  tbe  dial.  Fig.  4. 
when  placed  over  the  box,  ihall  point  to  the  whole,  the 
the  half,  the  double,  or  triple  of  the  number  on  the  board  , 
and  you  then  place  the  dial  on  the  box  in  a determinate 

pofition. 


RECREATION  XXXVII. 

Tbe  enchanted  enter. 


p.  68 
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A hollow  cone  is  placed  in  a ewer  (Plate  X.  Fig.  i.)  at  the 
bottom  of  which  is  a hole:  under  that  hole  a convex  mir- 
ror, and  between  the  hole  and  the  mirror  is  a palteboard 
citcle,  Fig.  3,  that  turns  on  a pivot.  The  ewer  is  placed 
on  a ftand,  Fig.  1,  in  which  is  a drawer.  The  palteboard 
circle  is  divided  into  four  parts,  in  three  of  which  are 
painted  the  fame  figures  as  on  three  of  the  boards,  Fig. 
S,  and  the  fourth  is  left  blank  : this  palteboard  circle  con- 
tains a magnetic  needle,  and  the  four  boards  have  each  a 
concealed  magnet ; therefore  when  one  of  them  is  put  in 
the  drawer  under  the  ewer,  this  circle  will  correfpond  to 
the  pofition  of  that  magnet,  and  a perfon  looking  jnto 
the  top  of  the  ewer  will  fee  his  own  face  furrounded 
with  the  head  drefs  of  the  figure  in  the  drawer. 


p.  70 


RECREATION  XXXVIII. 

The  magician's  circles. 

There  are  two  hollow  fquares  that  are  connected  by  a crof3x 
piece  which  is  all'o  hollow  (Plate  X.  Fig.  5.)  On  each 
of  the  Squares  is  a dial,  with  a moveable  hand,  and 
within  the  fquares  and  crofs  piece  is  a movement,  fo  con- 
trived that  when  the  hand  of  one  of  the  dials  is  moved, 
that  of  the  other  fhail  place  itfelf  in  a determinate  pofi- 
tion. On  thefe  dials  are  to  be  wrote  certain  words,  ta-- 
ken  from  the  tables  conftrudted  for  the  purpofe,  and 
when  the  hand  of  one  dial  is  placed  to  a certain  number 
of  words  in  fucceflipn,  that  of  the  other  directs  itfelf  to 
words  which  compol'e  the  anfwer.  Method  of  varying 
this  Recreation. 

RECREATION  XXXIX.  p.  73 

The  box  and  dice. 

At  one  end  of  a long  hollow  cafe  or  pedeftal  (Plate  XI.  Fig. 
1.)  is  a drawn  circle,  divided  into  twenty  equal  parts,  in 
which  are  marked  the  points  that  can  be  thrown  by  two 
dice.  At  the  center  of  this  circle  is  placed  a magnetic 
needle,  which  is  diredled  by  a bar  underneath  it.  At  the 
other  end  of  this  pedeftal  is  a vafe  that  has  different  divi- 
lions,  in  which  dice  are  placed,  that  ftem  to  be  thofe 
thrown  in  at  the  top  of  the  vafe.  When  the  netdie  is 
turned  round  it  will  Hop  at  thofe  points  in  the  circle  that 
anlwer  to  thofe  on  the  dice  in  the  vafe  : the  bar  under- 
neath the  circle  hiving  been  previoufly  fet  to  thofe  points. 


RECREATION  XL. 
'-■The  box  of  flowers. 


P-  75 
There- 
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There  are  two  cafes,  (PI.  XI.  Fig.  3 and  4.)  in  each  off 
which  two  flowers  are  placed,  and  in  each  of  them  is  con- 
cealed a magnetic  bar,  fixed  in  a certain  direction  : thefe 
cafes  are  put  in  a. box  of  very  thin  wood,  Fig.  2.  and 
■when  the  magnetic  perfpedtive  is  held  over  them,  it  is 
readily  difcovered,  by  the  diredtion  of  the  needle,  what 
flower  is  in  that  part  of  the  box. 


RECREATION  XLI.  p.76 

The  box  of  metals. 

At  the  bottom  of  a box  whofe  cover  is  as  thin  as  pofliMe, 
(Plate  XII.  Fig.  1.)  arc  fix  holes,  exadlly  fimilar,  and  in 
thefe  holes  are  placed  tablets,  that  each  of  them  contain 
a magnet,  in  a different  pofrtion,  and  that  is  covered  with 
a thin  plate  of  different  metal.  There  is  a magnetic  per- 
fp^dtive,  Fig.  2,  that  has  two  circles  marked  with  the  let- 
ters of  the  different  metals,  and  from  its  center  is  drawn 
an  index.  If  this  perfpedtive  be  held  over  any  one  of  thl 
tablets,  in  fuch  manner  that  its  index  is  perpendicular  to 
the  fide  of  the  box,  the  needle  in  the  perfpedtive  will 
point  to  the  letter  of  the  metal  over  which  it  then  is. 
This  box  of  metals  is  far  preferable  to  thofe  formerly  ex- 
hibited, p.  77. 


RECREATION  XLII.  p.  78. 

The  magnetic  oracle. 

There  are  eight  tablets  that  each  contain  a magnet,  in  a dif- 
ferent pofition  ; there  is  alfo  a dial  marked  with  the  di- 
gits from  1 to  8,  (Plate  Xil  Fig.  5.)  and  thirty-two  fmoll 
rundlets  that  have  the  fame  numbers.  On  the  tablets 
qaeftions  are  wrote,  and  four  of  the  rundlets  contain  dif- 
ferent anfwers  to  each  queftion.  A perfon  puts  the  dial 
over  any  one  of  the  tablets,  and  turning  the  hand  round 
it  flops  at  the  number  which  is  marked  on  the  rundlets 
that  contain  ,the  anfwer. 

RECREATION  XLIII.  p.79 

The  incomprehenjible  card. 

A very  thin  fteel  magnet  is  concealed  in  a card.  You  pre- 
fent  a pack  to  a perfon  that  he  may  draw  one,  and  offer 
the  card  with  a magnet : he  is  then  at  liberty  to  conceal 
the  card,  or  replace  it,- privately,  in  the  pack*  and  you 
tell,  by  your  perfpedtive,  whether  it  be  there  op  not.  > 


RECREATION  XLIV. 
The.  twp.  magical  cards. 


P-  79 
At 
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At  the  bottom  of  a fmall  box  (Plate  XII.  Fig.  6.)  a pivot  is 
placed,  on  which  turns  a pafteboard  circle  that  contains 
a touched  needle,  and  on  which  two  cards  are  painted  ; 
and  in  the  top  of  the  box  is  a hole,  by  which  thofe  cards 
are  vifible.  You  are  to  have  a pack  of  cards  that  has  a 
long  and  wide  card,  which  are  the  fame  as  thofe  in 
the  box:  thefe  two  card's  are  to  be  drawn  by  two  per- 
fons,  and  by  applying  your  magnetic  wand  to  the  box, 
either  of  the  cards  becomes  vifible,  at  pleafure. 

RECREATION  XLV.  p.  8o~ 

The  magnetic  planetarium. 

Around  moveable  pafteboard  is  placed  at  the  bottom  of  a.. 
box,  (Plate  XIII.  Fig.  i.)  at  its  center  a circle  is  drawn, 
and  feven  other  circles  round  that ; and  crol's  each  of  thefe 
a magnet  is  fixed.  Over  this  pafteboard  another  is  pla- 
ced, on  which  are  drawn  eight  correfponding  circles  ; in 
that  at  the  center  feven  queftions  are  wrote,  and  in 
the  others  are"  words  that  anfwer  thofe  queftions,  and 
on  each  of  thefe  circles  turns  a magnetic  needle.  The 
lower  circle  is  moved  by  a hand  fixed  to  its  axis,  which 
comes  through  the  upper  circle ; and  when  the  lower 
pafteboard  is  moved,  the  attra&ion  of  its  magnets  moves 
all  the  needles  on  the  upper  board.  A perfon  therefore 
fetting  the  hand  to  any  one  of  the  queftions  in  the  centri- 
cal circle,  the  needles  on  the  other  circles  immediately 
point  to  the  words  that  compofe  the  anfwer. 

CONSTRUCTION  OF  THE  MAGNETICAL  AND 
MECHANICAL  TABLE.  p.  83 

Under  the  top  of  this  table,  tPlate  XIV.  Fig.  1.)  and  about 
one  inch  and  a half  from  it,  is  another  furface,  on  which 
is  placed  the  magnetic  apparatus,  by  which  the  fubfe- 
quent  recreations  are  performed.  The  legs  of  this  table, 
Fig.  a,  are  hollow,  and  through  them,  and  the  ftep  that 
joins  to  them,  goes  a cord,  that  comes  out  behind  the 
partition,  and  palling  over  a pulley,  plate  XV,  has  a 
weight  joined  to  the  end  of  it,  and  to  it  is  likewife  fixed 
an  index.  On  the  upper  furface  of  this  table  are  placed, 
in  fuceelFion,  three  circles,  (Plate  XIV.  Fig.  1,  4,  and  5.) 
on  whole  circumference  are  different  numbers  of  divifious, 
that  correfpond  to  the  divifions  in  the  fevaral  columns  of 
the  table,  Plate  XV.  One  of  thefe  circles  is  placed  on. 
that  part  of  the  table  which  is  over  the  magnetic  bar  ; on 
the  circle  is  placed  a ftiallow  bafon  with  water  in  which 
fijuts  the  figure  of  a firen,  that  contains  a touched  nee- 
dle 
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die : therefore,  when  the  perfon  behind  the  partition  p!> 
ces  the  index  on  the  cord  again!!  any  divifion  of  the  table, 
he  will,  by  moving  the  magnetic  bar  under  the  circle, 
make  the  firen  point  to  a letter  or  number  in  a corref- 
ponding  divifion  of  that  circle. 

RECREATION  XLVI.  p.  86 

To  make  theftren  of  the  magnetic  table  point  to  all  the  Utters 
of  a given  <word. 

On  three  cards  that  are  each  of  a different  fize,  are  wrote 
the  names  of  three  perfbns  or  cities.  Thefe  three  cards 
being  given  to  any  perfon,  he  keep*  one  of  them,  and  re- 
turns you  the  other  two,  which  you  lay  afide  witho'A 
looking  at  them,  and  the  firen  immediately  points  to  the 
letters  that  compofe  the  word  on  the  card  the  perfon  has 
taken.  For  you  diftinguifh  by  the  touch  which  of  the 
three  cards  is  chofe,  and  by  certain  words  previoufly  a- 
greed  on,  make  it  known  to  the  confederate. 

The  firen  is  to  point  out  the  time  expreffed  by  any  given  watch. 

p.  87. 

A part  of  the  ftep  on  which  the  operator  (lands  goes 
through  the  partition,  and  is  moveable,  like  a lever.  The 
watch  is  laid  on  the  table,  and  the  operator  preffesdown 
the  ftep  with  his  foot  as  many  times  as  are  equal  to  the 
number  of  hours  5 which  the  confederate  behind  the  par- 
tition obferving,  makes  the  firen  point  to  that  number. 
A fimilar  fignal  is  then  made  for  the  quarters  and  mi- 
nutes. 

To  make  the  firen  point  to  three  numbers  that  have  been  cho - - 
fen  by  three  different  perfons.  p.  89. 

Thefe  three  numbers  are  drawn  from  a bag,  in  which  there 
are  feveral  divilions,  and  the  confederate  knowing  what 
thofe  numbers  are,  makes  the  firen  point  to  them. 

A perfon-  having  drawn  a card  from  the  pack,  the  firen 
points  to  the  name  of  that  card  on  the  circle,  p.  88. 

A queflion  being  propofed , the  firen  gives  the  anfwtr  ; though 
the  perfon  <w ho  exhibits  the  Recreation  does  not  knew  the 
queflion.  p.  88. 

On  five  cards  are  wrote  five  different  queflions,  but  w’hich. 
may  be  all  aufwered  by  one  word.  A per  onchoofes  any 
qjie  of  thefe  cards,  and  lays  the  reft  afide  ; the  confederate 

knowing 
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•knowing  the  word  that  will  anfwer  it,  makes  the  (iren 
point  to  the  feveral  letters  which  compofe  that  word. 

RECREATION  XLVII.  p.  89 

The  fagacious  /wan. 

On  the  top  of  an  oblong  box  (Plate  XVI.  Fig.  i.)  is  placed 
a>Ihallow-  bafon,  in  which  floats  the  figure  of  a fwan,  that 

• contains  a touched  needle.  Round  this  bafon  are  placed 
fix  fmall  vafes,  and  in  each  of  them  is  put  an  anfwer  to  a 
queftion.  At  the  other  end  of  the  box  is  an  ivory  egg, 
on  a hollow  (land.  There  are- fix  etwees,  Fig  3,  of  dif- 
ferent lengths,  and  that  each  contain  a queftion.  A per- 
fon  having  chofe  one  of  the  etwees,  takes  out  the  quef- 
tion, and  puts  the  etwee  into  the  egg,  and  by  fhutting 
down  the  top  of  the  egg  preffes  the  etwee  down  the  hol- 
low ftand,  andagainft  a movement  in  the  box,  Fig.  2,  by 
which  mean  a magnetic  bar  is  brought  under  a particular- 
part  of  the  bafon,  according  to  the  length  of  the  etwee, 
and  the  fwan  is  thereby  directed  to  the  vafe  that  contains 
an  anfwer  to  the  queftion. 

THE  COMMUNICATIVE  BELL.  p.  9i 

In  a hollow  circular  box,  (Plate  XVII.  Fig.  1.)  there  is 
fixed  a fmall  bell,  and  at  the  center  of  the  box  is  a pivot, 
on  which  is  placed  a touched  needle,  that  has  at  each  end 
a fmall  brafs  knob.  The  bottom  of  this  box  is  covered 
with  gauze.  This  box  is  placed  on  the  magnetic  table, 
over  that  part  where  there  is  a magnetic  bar,  by  moving 
of  which  the  touched  needle  on  the  pivot  is  made  to  ftrikc 
the  bell. 

RECREATION  XLVIIL  p.  9j 

To  tell,  by  the  communicative  bell,  the  card  that  a perfon  has 
drawn  from  the  pack. 

The  founding  of  the  bell  (ignifies  yes,  and  its  filence  no.— 
•You  are  to  prefent  the  pack  in  fuch  manner  that  the  per- 
fon will  naturally  draw  the  card  you  offer,  and  which  is 
known  to  your  confederate.  "You  then  afk  feveral  quef- 
tions  of  the  bell,  which  your  confederate  refolves,  either 
by  making  it  found  or  remain  filent. 

■ To  tell  by  the  bell  at  what  number  from  the  lop  any  card  of  a 
pack  is  placed,  that  a perfon  Jhall  name,  p.  93. 

The  cards  of  piquet  being  previoufly  packed,  they  are  to  be 
lliumed  in  the  manner  directed  in  the  firft  volume,  and 
they  will  then  be  in  a determinate  order ; of  which  the 

confede- 
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confederate  having  a copy,  and  hearing  the  name  of  the 
card  the  perlbn  has  chofe,  makes  the  bell  ftrike  the  num- 
ber at  which  it  is  from  the  top. 


RECREATION  XLIX.  p-  94 

7 'he  magnetic  balance < 

A pair  of  fteel  fcales,  that  are  gilt  and  very  true,  (Plate 
XVII.  Fig.  2 ) are  fufpended  over  the  magnetic  table, 
near  the  part  under  which  the  bar  is  placed.  Two  pie- 
ces of  money  that  are  precisely  of  the  fame  weight  being 
put  in  thefe  fcales  either  of  them  is  made  to  preponderate 
at  pleafure.  The  confederate,  at  a fignal  given,  bringing 
the  bar  under  one  or  other  of  the  fcales. 


RECREATION  L.  p.  94 

The  fympatbetic  dials. 

©m  of  thefe  dials  has  a catch  on  the  outfrde,  by  which  it 
is  (topped  at  pleafure  : the  other  has  a fteel  catch  within 
the  cafe,  that  takes  the  fly  off  the  movement.  A large 
bar  in  the  magnetic  table,  when  brought  under  this  dial, 
attracts  the  catch,  and  puts  the  wheels  in  motion,  but 
when  the  bar  is  moved  from  it,  the  motion  ceafes  imme- 
diately. You  therefore  give  the  dial  with  the  ftop  to  a 
perfon  and  tell  him  that  when  he  (tops  that  dial,  or  puts 
it  in  motion,  the  other  on  the  table  will,  by  fympathy, 
ftop  or  move  alfo  ; and  by  mounting  the  ftep  you  make 
. it  arft  accordingly. 


CONSTRUCTION  OF  THE  MAGNETIC  ROLLER. 

p.  96. 

This  roller  cohfifts  of  a long  and  narrow  piece  of  wood, 
(Plate  XVII.  Fig.  5.)  on  which  are. ten  circles,  and  in 
each  of  them  a magnet  in  different  diredtions  from  the  ci- 
thers. This  roller  is  placed  at  the  bottom  of  the  magne- 
tic table,  and  moves  upon  two  cylinders,  being  drawn 
by  a ftring  that  goes  down  a leg  of  the  table,  through  the 
partition,  and  over  a pulley  placed  on  the  other  fide  of 
it:  to  this  ftring  a weight  and  an  index  are  fattened. 
Under  the  pulley  is  placed  a table,  p.  aio,  that  has  five 
columns,  which  contain  numbers,  letters,  the  names  of 
cards,  countries,  &c.  and  in  each  of  thefe  columns  are 
ten  divifions,  that  correfpond  to  the  ten  circles  on  tbc 
roller  : fo  that  when  the  index  on  the  ftring  is  fet  by  the 
confederate,  againft  any  one  of  thofe  divifions,  the  circle 
on  the  roller  that  anfwers  to  it  16  brought  to  a certain  part 
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of  the  magnetic  table,  that  the  bar  it  contains  may  aft 
on  the  needle  of  fame  machine  to  be  placed  over  it. 

RECREATION  LI.  p.  98 

The  magician’s  box. 

In  a fmall  hollow  box  (PI.  XVI II.  Fig.  1.)  is  placed,  on  a 
pivot,  a pafteboard  circle,  Fig.  3,  which  has  ten  equal 
divifions,  in  five  of  which  cards  are  painted,  and  in  the 
middle  of  it  is  a magnetic  needle.  In  the  top  of  the  box 
is  a hole,  nearly  of  the  fame  fize  with  one  of  the  divifions 
on  the  circle.  Over  this  box  is  placed  a glafs  cover,  Fig. 
4,  and  when  it  is  put  on  the  magnetic  table,  over  the 
roller,  any  part  of  the  circle  may  be  made  vifible  by 
bringing  the  proper  circle  of  the  roller  under  it.  A fimi- 
lar  experiment  with  a circle  that  has  the  names  of  five 
cities  wrote  on  it,  inftead  of  the  cards,  p.  100. 

RECREATION  L1I.  p.  ico 

The  my/lical  dial. 

This  dial  ha6  ten  divifions.  in  which  ate  wrote  the  nine  di- 
gits and  a cypher,  and  it  has  a magnetic  needle  for  an  in- 
dex, which  points  to  any  one  of  the  ten  divifions  on  the 
circle,  according  to  the  polition  of  the  magnet  in  the 
part  of  the  roller  over  which  it  is  placed.  Method  of 
fnowing  by  this  dial  the  numbers  that  two  perfons  have 
chofe,  their  fum,  or  their  produft,  p.  101. 

RECREATION  LIII.  p.  i0j 

The  magical  game  of  all  fours. 

There  mud  be  a circle  with  twelve  divifions,  on  fix  of  which 
cards  are  painted  and  to  which  fix  of  the  divifions  of  the 
roller  correfpcmd.  A pack  of  card*  are  previoufly  dil- 
pofed,  according  to  the  manner  explained  in  the  firft  vo- 
lume ; fo  that  after  the  cards  are  dealt  they  can  be  play- 
ed only  one  way.  The  other  perfon  plays  his  cards, 
yours  remain  on  the  table,  and  every  time  you  are  to 
play  you  direft  another  perfon  to  look  in  at  the  top  of 
the  box,  (PI.  XVT1I.  Fig.  a.)  and  fee  what  card  is  play- 
ed, your  confederate  having  brought  the  proper  card  in 
view,  by  moving  the  roller. 


p.  103 


RECREATION  LIV. 

The  intelligent  fly. 

The  fpace  between  two  concentric  circles  contained  in  the 
box  (PI.  XVIII.  Fig.  5.)  is  divided  into  ten  equal  parts, 
in  each  of  which  a letter  is  wrote  ; and  at  the  center  of  the 
Vol.  II.  y circle 
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circle,  is  placed  a pivot,  that  holds  a magnetic  needle, 
at  the  end  of  which  is  the  figure  of  a fly  : all  the  needle, 
except  that  part  to  which  the  fly  is  fixed,  is  concealed 
by  a paper  placed  over  it.  There  are  laid  on  a table  a 
parcel  of  cards,  properly  packed,  and  on  each  of  them  a 
queftion  is  wrote.  You  ilk  a perfon  at  rvhat  number  the 
card  (hall  be  to  which  the  fly  fhall  give  him  an  anfwer. 
When  he  has  determined,  you  place  the  box  over  the 
roller,  and  your  confederate  knowing  the  queftion  on  the 
card,  makes  the  fly  point  to  the  letters  that  compofe  the 
anfwer. 


RECREATION  LV.  . p.  105 

The  multifarious  verfe. 

» On  eight  tablets  that  are  of  the  fame  ftze,  and  that  exattly 
fill  a box,  (Plate  XIX.  Fig.  1.)  arc  wrote  the  eight  words 
of  a Latin  vetfe,  and  in  each  of  them  is  placed  a magnet 
in  a different  pofition.  Over  this  box  is  placed  a board, 
Fig.  a,  that  has  eight  circles,  whofe  centers  are  directly 
over  thofe  of  the  tablets : round  each  of  thefe  circles  are 
wrote  the  eight  words  of  the  Latin  verfe,  and  on  each  of 
them  is  placed  a needle.  Over  the  board  and  box  is 
placed  a glafs  frame.  Fig,  3.  If  a perfon  put  the  tablets 
in  any  pofition  privately,  then  cover  the  box  over  with 
paper,  and  place  it  under  the  board,  the  needle  on  each 
circle  will  point  to  the  word  on  the  tablet  under  it ; fo 
that  by  looking  into  the  top  of  the  box  you  will  always 
' know  in  what  order  the  tablets  are  placed. 


RECREATION  LVI.  p.  107 

The  communicative  mirror. 

In  a box  (Plate  XX.  Fig.  1.)  is  placed  a pivot,  on  which  is 
fixed  a pafteboard  circle,  Fig.  2,  that  has  a touched  nee- 
dle, and  on  which  are  painted  three  cards.  Over  this 
pafteboard  is  a hole,  in  the  top  of  the  box,  and  over  that 
is  placed  a hollow'  glafs  pedeftal,  on  which  is  fixed  a tube, 
containing  an  inclined  mirror.  There  are  three  tablets 
that  have  each  a card,  fimilar  to  thofe  on  the  circle,  and 
a magnetic  bar.  One  of  thefe  being  placed  in  the  box. 
Fig.  1,  and  that  put  in  the  other  box,  Fig.  1,  under  the 
circle,  it  will  place  itfelf  in  a correfpondmg  pofition  : lo 
■ that  a perfon  looking  into  the  tube  will  fee  the  fame  card 
as  that  on  the  tablet  concealed  in  the  box,  and  he  will 
feem  to  fee  it  in  the  mirror  placed  oppolite  the  tube. 
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RECREATION  LViH  p.  108. 

The  box  of  dice  by  refleBian. 

At  each  end  of  a long  box  iPl.  XX.  Fig.  4.)  is  a fmall  hols, 

. and  over  the  ends  are  placed  two  hollow  cubes  ; under 
each  of  thefe  cubes  is  an  inclined  mirror,  and  a fmall 
touched  needle  on  a pivot.  The  top  and  two  longelt 
iides  of  this  box  are  of  glafs,  lined  with  a thin  paper. 
There  are  two  dice,  that  have  concealed  in  each  of  their 
fides  a fmall  magnet : fo  that  when-thefe  dice  are  placed 
in  the  cubes,  in  any  pofition,  you  will  fee,  by  looiking 
in  at  the  hole  at  each  end  of  the  box,  the  polition  of  the 
needle  under  each  cube,  and  confequently  dilcover  which 
fide  of  each  die  is  next  the  top  of  the  box. 

PNEUMATICS. 

Definitions  - 

Aphorisms  .... 

Properties  of  air,  aph.  1 to  9. — Of  the  atmofphere, 

10  and  11. — Of  the  wind,  aph.  la  and  13. 

PNEUMATIC  APPARATUS. 

Conftruiftion  of  the  common  air-pump 

The  animometer  ..... 

The  circular  hygrometer  ..... 

The  perpendicular  hygrometer  - - . 

The  thermometer  ....... 

The  barometer  - . .... 

Rules  for  predicting  the  weather  by  the  barometer 

RECREATION  LVI1I.  p 

The  bottles  broke  by  air. 

A bottle  is  placed  over  the  hole  in  the  plate  of  the  air  pump, 
and  the  internal  air  being  exhaufted  the  bottle  is  broke 
by  the  weight  of  the  external  air.  The  fame  effedt  is 
produced  by  the  fpring  of  the  air  in  the  bottle,  when  the 
weight  of  the  external  air  is  taken  off.  A perfon’s  hand, 
when  laid  on  the  mouth  of  the  receiver,  is  preffed  by  a 
great  weight. 


no 

no 

aph. 


11a 

11 3 

114 

115 

116 

117 
119 


RECREATION  LIX.  p.  I2I 

The  brafs  hemifpheres. 

Thefe  hemifpheres  being  placed  clofe  together,  and  the  air 
exhaufted  from  them,  a force  equal  to  one  hundred  and 
tighty-feven  pounds  is  required  to  feparate  them. 

Y * RECRF.  A- 
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RECREATION  LX.  p.  nu 

Water  boiled  by  air. 

A vefiel  with  hot  water  is  placed  in  the  receiver,  and  the 
air  being  exhaufted  the  water  boils  with  great  rapidity. 

RECREATION  LXI.  p.  «t 

The  aerial  bubbles. 

A piece  of  done  or  iron  being  put  in  a vefiel  of  water  placed 
in  the  receiver,  and  the  air  exhaufted,  a great  number  of 
bubbles,  refembling  drops  of  dew,  rife  on  the  furface  of 
the  body  in  the  water. 

/e 

RECREATION  LXII.  p.  m 

The  float  ing  flone. 

A piece  of  cork  is  tied  to  a done  that  will  juft  fink  it,  in  a 
vefiel  of  water  placed  in  the  receiver,  and  the  air  is  ex- 
haufted, when  the  done  and  cork  float  on  the  fuiface  of 
the  water. 


RECREATION  LX1II.  p.  n* 

The  wit/sered  fruit  re/lered. 

A Shrivelled  apple  being  placed  in  the  receiver,  add  the  air 
exhaufted,  it  is  plumed  up,  and  looks  as  fair  as  when 
firft  gathered. 

RECREATION  LX1V.  p. 

The  vegetable  air  bubbles . 

Part  of  a plant  is  put  in  a vefiel  of  water  placed  in  the  re- 
ceiver : when  the  air  is  exhaufted  that  in  the  plant  arifes 
from  the  extremities  of  all  its  vefllls,  and  prefeuts  a beau- 
tiful appearance. 

RECREATION  LXV.  P-  »*3 

The  mercurial  rad. 

A piece  of  ftick  is  putin  a vefiel  of  mercury,  in  the  receiver, 
and  the  air  exhaufted:  when  it  is  let  in  again  it  forces 
the  mercury  into  the  dick,  which  is  then  leveraltimts 
heavier  than  before,  and  when  cut  the  mercury  ghtteis 
in  every  part. 

RECREATION  LX.VL  P-  'H, 

The  mrflical  bell.  . 

A wire  that  is  faftened  to  a bell  in  the  receiver  goes  through 
the  top  of  it;  when  the  air  is  exhaufted  and  the  bell  ihook 
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by  the  wire,  no  found  is  heard  ; but  as  the  air  is  let  in 
again  the  found  becomes  continually  more  audible. 

RECREATION  LXVII.  p.  114 

Feathers  heavier  than  lead. 

A piece  of  lead  is  hung  to  one  end  of  a balance,  and  as 
many  feathers  to  the  other  end  as  will  keep  the  balance 
in  equilibrio ; but  when  it  is  put  in  the  receiver,  and  the 
air  exhaufted,  the  feathers  wiH  preponderate. 

RECREATION  LXVIII.  p.  124 

The /elf- moving  wheel. 

A vvheel  with  fmall  vanes  is  placed  in  the  receiver,  and  the 
air  exhaufted  ; when  it  is  let  in  again,  by  a fmall  cock, 
it  ruihes  againft  the  vanes  and  puts  the  wheel  in  motion. 
If  the  pump  be  continually  worked,  the  motion  of  the 
wheel  will  be  perpetual,  without  any  apparent  mover. 


RECREATION  LXIX.’  p.  i2J 

The  animated  figures. 

Several  perpendicular  cylinders  are  fixed  in  a circular  frame ; 
in  each  cylinder  is  placed  the  figure  of  an  animal,  under 
which  is  a pifton,  and  under  that  a fpring  ; and  at  the 
bottom  of  the  cylinder  is  a l'mall  hole.  When  this  ma- 
chine is  placed  in  the  receiver  .and  the  air  exhaufted,  the 
figures  all  rife  up  out  of  the  cylinders  ; and  when  the  air 
is  let  in  again  they  all  retire  to  their  feveral  apartments. 


p.  126 


RECREATION  LXX. 

The  artificial  halo. 

A candle  is  placed  on  one  fide  of  a receiver,  and  a fpedtator 
on  the  other;  as  the_air  is  exhaufted  the  light  of  the  can- 
tile  is  refradted  into  circles  of  various  colours,  like  thole 
ot  a halo. 


p.  126 


RECREATION  LXXI. 

The  mercurial /hoover, 

A piece  of  wood  is  cemented  to  the  top  of  the  receiver  and 
mercury  poured  over  it.  The  prefi'ure  of  the  ah-  as  the 
receiver  is  exhaufted,  forces  the  mercury  through  tlle 

rn°the  daSf  °rm  01  a'ftl0Wer» that  is  ‘ometimes  luminous 


RECREATION  LXXII. 

, t . , The  fountain  in  vacuo. 

A-tube  that  is'hermetically  fealed  at  one  ei 

Y x 


p.  126 

and  clofed  by 
a ftop 
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a ftop-cock  at  the  other,  is  placed  on  the  receiver,  and 
when  the  air  is  exhaufted  from  the  tube  it  is  immerfed  in 
water,  which  will  then  play  up  in  the  tube,  in  the  form 
of  a fountain. 


RECREATION  LXXIII.  p.  127 

The  air  gun. 

The  air-gun  con  lifts  of  two  barrels  (Plate  XXII I.  Fig-  i.) 
and  a fyringe  that  condenfcs  the  air  between  the  barrels. 
Near  the  flock  of  the  gun  is  a valve  and  a trigger,  by 
which  the  air  is  admitted  behind  the  ball  and  forces  it  out. 
Some  air-guns  contain  ieveral  balls,  which  they  difcharge 
fuccefiively. 


RECREATION  LXXIV.'  p.  127 

Artificial  rain  or  bail. 

In  a hollow  cylinder  (PI.  XXIII.  Fig.  3.)  that  has  five  ob- 
lique partitions,  and  a fmall  hole  in  each  of  them,  is  placed 
a quantity  of  lead  fhot,  and  when  the  cylinder  is  turned 
round,  the  found  of  the  fhot,  in  paffing  through  the 
partitions,  rcfembles  that  of  rain  or  hail,  according  to 
the  fue  of  the  fhot. 


RECREATION  LXXV.  p.  128 

The  magical  flowers  and  fruit* 

The  flem  of  an  artificial  orange  tree,  that  is  hollow,  (ri. 
XXI II.  ?ig-  4-)  is  placed  in  a copper  veffel,  in  which 
there  is  a quantity  of  condcnfed  air,  and  when  a cock  is 
turned,  the  air  rufhing.  up  the  tree,  forces  out  the  arti- 
ficial fruit  concealed  in  the  end  of  the  branches. 


HYDROLOGY. 

Definitions  - - " p! 

TheVroperties  of  water,  aph.  1 to  6.— The  laws  of  fluids 
in  general,  aph.  7 to  1 a.— Properties  of  fohd  bodies  mi, 
merfed  in  fluids,  aph.  13  to  16. 


THE  HYDROLOGIC 
Properties  of  the  fyphon 
The  feveral  forts  oi  pumps 
The  hydrometer 
The  hydvoftatic  balance 
The  fcrew  of  Archimedes 
The  balance  pumps 
The  hydraulic  fcoop 
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RFCREATION  LXXVI.  ' p.  i4S 

The  by  dt  of  talk  bellows. 

Two  circular  horizontal  boards  (PI.  XXVI.  Fig.  5. )arc  join- 
ed by  leathers,  and  in  the  upper  board  is  fixed  a perpen- 
dicular brafs  pipe.  If  a man  Handing  on  the  board,  blow 
into  the  tube,  he  will  raife ' himfelf  up,  or  if  water  be 
poured  in,  a large  weight  wiil  be  raifed. 


RECREATION  LXXVII.  p,  us 

'The  water  clod. 

A glafs  cylinder  (PI.  XXVII.  Fig.  1.)  has  a fmall  hole  at  the 
bottom,  by  which  water  drops  out.  On  the  furface  of 
the  water  floats  a.  glafs  lube,  whofe  neck  is  confined  by 
the  cover  of  the  cylinder,  and  as  it  dtfccnds  ihovvs  the 
hour,  by  a fcale  marked  on  it. 


RECREATION  LXXVUI.  p.  u6 

The  globular  fountain. 

Over  the  jet  of  a fountain  is  placed  a pipe,  and  at  the  end 
of  that  a hollow  globe,  in  which  a number  of  fmall  holes 
are  made  : the  water  of  the  fountain  milling  up  the  pipe 
enters  the  globe,  and  being  forced  out  of  its  holes  forms 
a fphere  of  water. 


RECREATION  LXXIX.  p.  ,47 

The  hydraulic  dancer. 

A fmall  figure  of  a man- (PI.  XXVII.  Fig.  2.)  is  made  of  cork 
and  within  it  is  placed  a cone  of  leaf  brafs:  this  figure 
being  placed  on  the  top  of  a jet  will  remain  fufpended, 
and  perform  a.  variety  of  motions.  A ftmilar  experiment 
is  made  with  a light  ball  of  copper,  Fig.  j. 


RECREATION  LXXX.  p.  T 

The  hetni/pherica!  cafcade. 

To  the  top  of  a jet  is  ferewed  a pipe  that  enters  the  bottom 
of  an  inverted  cone  (Plate  XXVII.  Fig.  j.)the  water  from 
the  pipe  failing  into  the  cone  runs. over  it  in  form  of  a 
hemilpherical  cafcade.  If  this  fountain  be  reverleri  it 
will  have  the  form  of  a vafe,  Fig.  6.  ’ 


RECREATION-  LXXXI.  D 

The  water  fun.  P'  ^ 

Two  fmall  portions  of  a fphere  (PI.  XXVII.  Fig  7. yar^ 
joined  together,  and  fixed  to  a pipe  from  whence  a iet 
Hows  : near  that  part  where  the  portions  of  the  fpherec 

join 
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join  are  a number  of  holes;  and  the  water  rufnirg- 
violently  into  the  cavity  is  forced  out  of  the  holes,  in  the 
figure  of  the  fun.  Several  pieces  of  this  fort  may  be 
placed  over  each  other,  and  the  fame  pipe  may  fuppty 
them  all,  as  in  Fig.  8. 

RECREATION  LXXX1I.  p.  148 

The  revolving  water -J'un. 

A number  of  fmall  tubes  are  fixed  in  the  fide  of  a hollow 
circle,  (Plate  XXVIII.  Fig.  1.)  which  is  placed  over  a jet, 
in  fuch  manner  that  it  will  turn  freely  round.  The  wa- 
ter ruftiing  into  the  hollow  circle  keeps  it  in  continual 
motion,  and  at  the  fame  time  forcing  out  of- the  tubes, 
forms  the  figure  of  a revolving  fun. 

RECREATION  LXXXIII.  p.  i49 

The  phial  of  the  four  elements . 

Glafs,  finely  po  wdered,  oil  of  tartar,  tindfcure  of  fait  of  tar- 
tar, and  diftilled  rock  oil  are  put  into  a phial,  and  lhook 
together ; after  a flvort  time  they  feparate,  and  each 
alfumes  its  place,  according  to  its  fpecinc  gravity : the 
gists  at  bottom  repiefenting  the  earth,  the  oil  of  tartar 
the  water,  the  tindure  the  air,  and  the  rock  oil,  which 
mounts  to  the  top,  the  element  of  fire. 

RECREATION  LXXX1V.  p.  149 

The  magic  bottle. 

A bottle  with  a very  fmall  neck,  being  filled  with  wine, 
and  placed  in  a vefiel  of  water,  (Plate  XXVIII.  Fig.  2.) 
the  wine  will  come  out  of  the  bottle  and  float  on  the 
lurface  of  the  water,  which  will  defeend  and  fill  the 
bottle.  A limilar  etfed  is  produced  by  filling  the  bottle 
with  water,  and  placing  it,  with  the  mouth  downward, 
in  a vetfcl  of  wine. 


RECREATION  LXXXV.  p.  rjo 

The  compound  jet  d’eau. 

A tube  with  a very  fmall  orifice  is  inferted  in  the  neck  of  a 
copper  velfel,  (PI.  XXVIII.  Fig.  6.)  in  which  there  is  a 
cock.  Air  is  firft  injeded  by  a fyringe,  and  then  water, 
and  the  cock  is  turned.  This  veflel  contains  an  extem- 
pore jet  d’eau  ; for  whenever  the  cock  is  opened,  the 
water  ruflies  out  with  great  violence; 

RECREATION  LXXXVI.  p.  ijo 

The.  marvellous  vejfel. 


CONTENTS.  a6r 

At  the  bottom  of  a tin  veflTel,  that  has  a narrow  mouth,  there 
are  a great  number  of  very  fmall  holes.  This  vefi'el  is 
plunged  in  water,  and  corked  when  it  is  full,  and  as  long 
as  it  remains  fo  no  water  will  come  out,  but  when  it  is 
uncorked  the  water  will  run  out  of  the  holes  at  the  bot- 
tom of  the  veflel.  An  experiment  on  the  fame  principle, 
by  placing  a paper  over  a glafs  filled  with  water,  then 
inverting  the  glafs  and  drawing  the  paper  away  ; when 
the  water  will  remain  fufpended  in  the  glafs. 

RECREATION  LXXXV1I.  p.  iji 

- The  circulating  fountain. 

This  fountain  has  two  boxes,  the  uppermoft  of  which  is 
fupported  by  two  hollow  pillars  (PI.  XXVIII.  I;ig.  5.) 
And  on  that  box  is  placed  a bafon,  into  which  water 
being  poured,  it  runs  down  one  of  the  pillars,  into  the 
lower  box,  and  driving  the  air  up  .the  other  pillar,  into 
the  upper  box,  forces  the  water  up  a pipe  and  forms  a 
fountain.  The  water  falling  into  the  bafon,  defcends  by 
the  pillar,  in  the  fame  manner  as  befoie,  and  making  a 
frefli  impulfe  on  the  water  in  the  upper  bafon,  by  forc- 
ing the  air  up  the  other  pillar,  the  fountain  is  kept  con- 
tinually playing,  as  long  as  any  water  remains  in  the  up- 
per box. 


RECREATION  LXXXVIII.  p.  j5* 

The  magical  cafcade. 

In  a tin  veflel,  (PI.  XXV11I.  Fig.  4.J  water  is  poured,  and 
in  the  center  of  it  is  fixed  a pipe,  vvhofe  upper  end  is  a- 
bove  the  water  in  the  veflel : to  this  pipe  are  joined  four 
arms,  by  which  it  is  fupported  over  a bafon,  at  the  center 
of  which  is  a /mall  hole.  At  the  bottom  of  the  veflel 
are  feveral  fmall  tubes,  by  which  the  water  runs  into 
the  bafon  ; but  when  it  rifes  above  the  lower  end  of  the 
pipe  in  the  centre  of  the  veflel,  the  circulation  of  the  air 
being  flopped,  the  tubes  reafe  to  flow.  When  fo  much 
of  the  water  is  run  out  of  the  bafon  as  to  admit  the  air 
to  enter  the  pipe,  the  tubes  flow  again  : and  thus  they 
alternately  flow  and  flop,  as  long  as  any  water  remains 
m the  veflel. 


RECREATION  LXXXIX.  p.  IJ3 

The  illuminated  fountain. 

This  fountain  informed  by  two  cylindrical  vefTels  that  are 
connected  by  four  pipes,  (Plate  XXVI II.  Fig.  7.)  On 
.he  lower  veflel  is  placed  a bafon,  from  which  goes  a 

tube. 
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tube,  that  reaches  almoft  to  the  bottom  of  the  veflei,  and 
by  which  water  is  poured  into  it.  To  each  of  the  pipes 
a candleftick  is  joined,  and  when  the  candles  are  lighted, 
the  air  in  the  pipes  being  larified,  that  in  the  upper  veflei 
ruflies  down  the  pipes,  and  prefifing  on  the  water  in  the 
lower  veflei,  makes  it  rife. out  of  the  tube,  in  form  of  a 
fountain  : but  when  the  candles  are  extinguiflied,  and 
the  circulation  of  the  air  flopped,  the  fountain  no  longer 
plays. 


RECREATION  XC.  p.  154 

The  folur  fountain. 

A globe  of  thin  copper,  half  filled  with  water,  is  placed  on 
a frame  (PI.  XXVIII.  Fig.  8.)  There  is  a communication 
between  the  lower  part  of  the  globe,  and  a pipe  placed 
in  a bafon  at  the  bottom  of  the  frame,  by  one  of  the  legs, 
which  is  hallow.  Near  the  pipe  in  the  bafon  is  a edek, 
by  which  the  communication  may  be  flopped.  When 
the  fun  (hints  on  the  globe  the  air  within  it  being  rarified, 
prefifes  on  the  water,  and  forcing  it  down  the  leg  of  the 
frame  opens  a valve  at  the  bottom,  and  the  water  rifes 
out  of-the  pipe  in  the  bafon,  in  form  of  a fountain.  At/ 
night  the  cold  air-  preffing  on  the  adjutage  (huts  the  valve, 
and  flops  the  fountain  ; and  at  the  fame  time  prefifing  on 
the  water  in  the  bafon,  forces  it  back  into  the  globe,  fo 
as  to  fill  it  to  the  fame  height  as  before. 

RECREATION  XCI.  p.  IJ5 

* The  cuj>  of  Tantalus. 

In  a tall  narrow  cup  (PI.  XXIX.  Fig.  1.)  is  placed  an  image, 
in  which  is  concealed  a fyphon,  that  beginning  at  one 
foot  rifes  to  the  upper  part-  of  the  breafl,  and  from  thence 
defending  through  the  other  foot,  on  which  the  image 
(lands,  goes  out  at  the  bottom  of  the  cup.  Therefore, 
when  the  liquor  poured  into  this  cup  rifes  to  the  chin  or 
the  image,  it  begins  to  run  out. 

RECREATION  XC1I.  P-  156 

The  fea  gage.  . 

This  inftrament  confifts  of  a hollow  globe,  (PI.  XXIX.  Fig. 
4,  and  3O  to  which  is  fixed  a tube,  that  is  immerled  in 
a veflei  of  mercury,  on  which  floats  a furface  of  treacle  ; 
and  to  the  bottom  is  hung  a weight,  fufifiaent to  (ink  the 
whole  machine.  While  this  inltrument  is  finking  the 
water  will  force  the  mercury  and  treacle  up  the  tube,  ac- 
cording to  the  depth  it  has  defended,  and  the  mark  of 
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. the  treacle  on  the  tube  fhows  to  what  height  it  has  been 
forced.  When  the  machine  comes  to  the  bottom,  the 
weight  firiking  againft  the  ground  is  difengaged,  by 
means  of  a catch  and  a fpring,  and  the  other  parts  of  the 
\ machine  rife  to  the  furface  of  the  water.  By  the  addition 
of  the  ball  and  tube,  Fig.  3,  the  fea  may  be  founded  to 
the  depth  of  13100  feet,  that  is,  two  miles  and  a half, 
p.  114. 


- RECREATION  XCIII.  p.  15S 

The  diving  btll. 

This  machine  is  in  form  of  a bell,  (PI.  XXIX.  4.)  and  is 
coated  with  lead.  In  the  top  is  fixed  a glafs,  to  let  in 
the  light  and  a cock  to  let  out  the  foul  air.  Near  the 
bottom  is  a circular  feat  for  the  divers  to  fit  on.  This 

' bell  is  fupplied  with  air  by  two  barrels,  that  are  let  down 
and  up  alternately  : and  it  is  fo  light  in  fair  weather, 
that  the  divers  can  fee  to  read  diftindly.  This  machine 
is  let  down  from  the  Ihip  by  a fprit  fattened  to  the  maft- 

■ head.  There  is  a contrivance  to  difpatch  a diver  to  the 
diftance  of  a hundred  yards,  p.  160.  Conftnnflion  of  a 
different  machine  for  a fingle  perfon,  Fig.  5.  p.  161. 

PYROTECHNICS. 

Definitions p.  jg , 

Aphorisms  .....  . p.  jg4 

Abfolute  and  relative  heat,  aph.  1 to  3.— The  effetfs  of  fire 
on  other  bodies,  aph.  4 to  9.— Other  properties  of.  fire, 
aph.  10  to  12. 

T 

RECREATION  XCIV.  p.  165 

The  inflammable  phofphorus. 

The  meal  of  any  vegetable  is  put  into  an  iron  pan,  where 
it  is  heated  till  it  becomes  a black,  powder.  To  one  part 
of  this  powder  are  added  four  parts  of  alum,  and  the 
whole  put  into  a phial,  and  placed  in  a fand  heat,  and 

■ gradually  railed  till  the  glaf3  and  matter  is  red  hot  ; the 
neck  of  the  phial  is  .then  clofed  with  wax.  A fmall  quan- 
tity of  this  powder  being  (hook  out,  immediately  takes 
file  and  burns.  Tni6  phofphorus  will  retain  its  virtue,  if 
it  be  kept  from  the  air,  for  three  months. 


RECREATION  XCV.  p. 

The  liquid  phofphorus . 

A fmall  piece  of  common  phofphorus  is  boiled  in  water 
and  the  mixture  is  put  in  a phial,  which  isfealed  up.  This 

mixture 
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mixture  fhines  in  the  dark  for  feveral  months,  when  the 
phial  is  (hook.  Pleating  recreations  to  be  made  with 
this  phofphotus. 


RECREATION  XCVI.  p.  if'7 

The  fulminating  gold. 

To  a dilTolution  of  gold  in  aqua  regia  common  water  is  ad- 
ded, and  to  that  mixture,  the  fpirit  of  fal  ammoniac : 
the  gold  that  precipitates  is  taken  out  and  dried.  A 
grain  of  this  powder  put  in  a fpoon,  over  a candle,  will 
go  off  with  a loud  report. 


RECREATION  XCVIJ.  p.  168 

The  burning  fountain. 

An  eolipile,  containing  fpirits  of  wine,  is  placed  in  a veUtt 
of  boiling  water,  (PI.  XXX.  Fig.  u.)  To  the  eohp.lt ; rs 
ioined  a pipe  whofc  orifice  is  extremely  fmall.  i he 
fpirit  is  forced  out  of  the  eolipile  by  the  heat  of  the  wa- 
ter, and  when  a candle  is  brought  near  the  vend,  the 
fpirit  takes  lire,  and  continues  to  burn,  for  fume  time. 
This  phenomenon  improved  by  lifting  over  it  the  filings 
of  iron. 


RECREATION  XCV1II.  P-  16S 

Prince  Rupert's  drop. 

A fmall  quantity  of  melted  glafs  is  dropped  into  water, 
where  it  aflumes  the  form  of  a drop,  with  a fmall  tail ; 
and  when  that  tail  is  broke  the  whole  drop  burfts  with 
violence  into  a fine  powder.  Conjecture  on  the  caufe  of 
this  phenomenon,  p.  169. 

RECREATION  XCIX.  P-  169 

The  revii-tfed  rofe.  . 

A faded  rofe  is  held  over  the  fumes  of  fulphur,  when  it  be- 

comes quite  white  : it  is  then  dipped  in  water,  and  after 
five  or  fix  hours  it  becomes  quite  red. 

RECREATION  C.  P-  169 

Writing  on  tlafs  by  the  ' rays  of  the  fun. 

In  a glafs  decanter,  well  flopped,  that  contains  a difiolution 
of  chalk  in  aqua  fortis,  is  put  a difiolution  of  hlver. 
the  decanter  is  palled  a paper,  from  which  letters  arc 
cut  out!  and  when  it  is  fet  in  the  fun  the  parts  on  the 
glafs  that  form  the  letters  turn  black. 


RECREATION  Cl. 
The  magic  pttiure. 


p.  179 
Between 
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Between  two  pieces  of  glafs  placed  at  one-twentieth  of  an 
inch  from  each  other,  a diftillation  of  hog’s  lard  and 
white  wax  is  poured.  A coloured  print  is  palled  with 
its  face  to  one  of  the  glades,  and  the  whole  is  put  in  a 
frame.  When  the  mixture  is  cold  the  print'  is  invifible, 
but  when  the  glades  are  heated  the  print  appears  as  if 
there  was  only  one  glafs  before  it. 

RECREATION  CII.  p.  171 

The  luminous  oracle. 

In  the  front  of  an  upright  tin  box,  (PI.  XXXII.  Fig.  1.)  is 
a fmall  fquare  hole,  and  in  the  back  is  a door  by  which 
candles  are  put  in.  In  the  two  tides  are  grooves,  in 
which  hide  a double  glafs  prepared  as  in  the  lad:  recre- 
* ation  : behind  this  glafs  is  pafleda  black  paper,  from 
Ahtch  letters  are  cut  out,  that  amwer  quedions  wrote 
on  cards.  When  a part  bf the  glafs  that  contains  a par- 
ticular-anfwer  is  drawn  up,  before  the  hole,  the  heat  of 
the  candles  makes  the  letters  become  vifible. 


RECREATION  CIU.  p. 

To  prbduce  the  appearance  of  a Jlocver  from  its  afhes. 

In  the  front  of  a tin  box,  (PI.  XXXI f.  Fig.  4.)  is  a glafs  ; 
behind  it  is  a fmall  tin  tube,  in  which  a flower  is  placed, 
and  behind  that  a double  glafs,  prepared  as  in  the  ioid 
Recreation.  You  prefent  a flower,  fimilar  to  that  in  the 
tube,  to  a perfon,  which  he  throws  on  a chafing-dilh  of 
hot  coals;  you  then  place  the  chafing-dilh  under  the  box, 
and  the  heat  makes  the  flower  in  the  tube  gradually  vi- 
•fible. 

RECREATION  CIV.  p. 

To  produce  fire  by  the  mixture  of  tcx>o  cold  liquors. 

An  equal  quantity  of  the  diddled  oil  of  cloves  or  turpen- 
tine, and  of  Glauber’s  fpirit  of  nitre,  made  as  here  de- 
lcribed,  are  put  together  in  a glafs  veflei,  and  the  mix- 
ture immediately  takes  fire  and  burns  away. 


RECREATION  CV.  p. 

Artificial  lightning. 

Powder  of  refin  is  put  in  a tin  tube  that  has  holes  on  one 
fide,  by  which  the  powder  is  (hook  over  the  flame  of  a 
torch,  when  it  produces  a corufcation  that  ftronely  re- 
fembles  lightning.  6 ' 


RECREATION  CVI. 
Artificial  thunder. 

VOL.  II.  'll 
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^\n  ounce  of  oil  of  vitriol  and  two  drams  of  iron  filings  art 
(hook  in  a ftrong  bottle,  and  when  a lighted  candle  is 
brought  ntar  the  mouth  of  the  bottle,  an  inflammation  and 
a loud  noile  prefenlly  enfue.  A iimilar  explofion  pro- 
duced by  putting  a certain  quantity  of  the  mixture  of 
three  parts  of  nitre,  two  of.  fall  of  tartar,  and  two  of 
fulphur,  in  an  iron  (hovel  over  a coal  fire. 

RECREATION  CVII  p.  i7i 

The  predicted  earthquake  and  volcano. 

Eaual  quantities  of  iron  filings  and  fulphur  are  ground  to- 
' cether  • about  fifty  pounds  of  this  powder  is  wrought  up 
with  water  into  a (tiff  pafte,  and  buried  a foot  under  the 
eirth  In  about  eight  hours  the  ground  will  heave,  emit 
fulphureous  fleams,  and  at  laft,  buriting  into  fi  .mes, 
form  a true  volcano. 


RECREATION  CV  II.  P-  176 

To  imitate  a jet  de  feu,  column , globe,  or  pyramid  off, re. 

In  a black  or  deep  blue  paper  are  made  a number  of  cuts 
1 with  the  end  of  a penknife,  and  -holes  with  a piercer, 
that  all  lun  in  (Iraigh,  linns,  as  in  plain X.  F,g.  ...  aid  , : 
behind  the  paper  is  placed  a ftrong  light,  by  which  the 
figure  appear  as  bright  illuminations.  To  give  the  e 
pfeces  motion,  they  mu  ft  he  placed  on  a wheel  of  thm 
wire  adapted  to  their  hgures,  as  that  of  Fig.  7,  to  the 
• Ic  ; and  6 • to  thefe  wheels  any  degree  of  velocity 
P,C  lV«Sen  ’To  reprefent  piece/ that  flow  from  the 

circumference  to  the  center,  and  at  the  fame  time  others 
circum  e center  to  the  circumference,  as  in 

Fif  J°a  double  fpiral  wheel,  as  Fig.  10,  mud  be  p'aced 
the  other  ^ When  thefe  pieces  are  of  a fmall  hze, 
Sey  flioild  be  placed  in  a box,  that  no  light  may  appear, 
but  what  comes  through  the  paper. 

RECREATION  CIX.  P-  09 

To  reprefent  caf cades  of  fire. 

_ .n  reDrefent  a cafcade  is  wound  upon  a roller, 

The  paper  to p«P  ^ ^ ^ hand,e  is  turned,  and  the 

38  ; SduSly  defeends,  it  reprefents  a cafcade  of  fire, 

cafcade  : may  be  alfo  reprefented  by  a fpiral,  asm  Fig.  4- 

RECREATION  CX.  P-  180 

Imitative  illuminations.  . 

■ f-  ns  differ  from  the  preceding,  in  having 

*«•  *•»» »“  *he im'  pa,tste 
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the  paper,  and  thofe  parts  only  where  the  lamps  are  to 
appear,  cut,  or  pierced.  They  are  placed  in  a box,  with 
a very  ftrong  light  behind  ; and  a faint  light  before  then?, 
to  make  the  drawing  on  the  front  of  the  paper  vilible. 
The  light  of  all  thefe  illuminations  fhould  be  of  different 
colours,  according  to  the  pieces  they  are  to  reprefent, 
and  which  is  to  be  effected  by  patting  a very  thin  paper, 
tinged  with  a particular  colour,  over  the  parts  cut  out. 


APPENDIX. 

RECREATION  CXT.  p.  183 

Cbymical  tran/colourations. 

Antimony  and  mercury,  by  different  preparations,  produce 
almoft  all  the  colours  of  nature.  A gold  colour  is  made 
by  mixing  a limpid  liquor  with  a grey  powder,  and  then 
changed  to  the  colour  of  milk  by  being  poured  into  a 
clean  glafs,  p.  184.  An  almoft  limpid  liquor  turned  blue, 
and  made  pellucid.  Method  of  producing  various  blues 
and  greens,  p.  184. 

RECREATION  CXII.  p.  184 

A colourlefs  liquor  is  made  black,  by  pouring  it  into  a clean 
glafs. 

An  infulion  of  white  galls  is  poured  into  a glafs  dipped  into 
a folution  of  vitriol. 

RECREATION  CXIII.  p.  184 

A pellucid  liquor  is  turned  black , by  adding  to  it  a white 
powder. 

The  fame  done  by  a pellucid  drop,  or  by  the  addition  of 
yellow  or  red  powder,  or  by  a drop  of  gold  coloured  li- 
quor, p.  185. — Method  of  making  any  of  thefe  black  ii- 
quors  pellucid  again,  p.  185,  and  then  again  black,  Sic. 

RECREATION  CX1V.  p.  186 

Different  colours  are  produced  by  pouring  a limpid  liquor  into 
a clean  glafs. 

A folution  of  mercury  or  filver,  in  fpirit  of  nitre,  is  poured 
into  a glafs  dipped  in  fpirit  of  fea  fait. 


RECREATION  CXV.  p.  l86 

ipe  colour  that  appears  and  difappears  by  the  influence  of  the 

air. 

A blue  tincture  made  of  copper  filings  diflblved  in  volatile 
pmt  difappears  when  the  bottle  is  flopped,  but  when  it 
is  unttopped,  the  colour  prefently  returns. 

^ % sympathetic 
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SYMPATHETIC  INKS.  P'  l36 

Thefe  inks  are  of  five  forts  ; the  firft  of  which  are  thofe  that 
are  invifible  till  cxpofed  to  the  fumes  of  another  liquor. 
Different  methods  of  making  thefe  inks,  p.  187.  Method 
of  preparing  the  vivifying  liquor  to  make  this  ink  appa- 
rent. 

RECREATION  CXVI.  p.  t£? 

The  book  of  fate. 

On  feventy  or  eighty  papers  queftions  are  wrote,  and  under 
them  anfwers  in  thefe  fympathetic  inks.  Several  of  thefe 
papers  are  chofe  by  different  perfors,  who  put  them  111 
a book  that  has  the  fame  number  of  leaves,  and  on  which 
the  fame  queftions  are  wrote.  In  the  cover  of  this  book 
is  concealed  a double  paper,  dipped  in  the  vivifying  li- 
quor, and  the  book  is  clofed  ; when  the  vapour  of  the 
liquor,  penetrating  the  leaves,  makes  the  anlwers  on  the 
papers  become  vifibli. 


RECREATION  CXVII.  P-  i$K> 

The  marvellcUJ  portrait. 

At  the  bottom  of  a box  (Plate  XXXII.  Pig.  J.)  is  placed-a 
• aoer  dipped  in  the  viviiying  liquor,  and  over  it  is  put  » 
Several  papmea,  «hkh  fifum  .re  draw 
i'h  the  fympathetic  ink,  are  given  to  a perfon,  and  he 
making  choice  of  one  of  them,  you  tell  him  it  n.al _fliow 
him  the  portrait,  and  prefent  the  employment  ot  an  ab 
lent  friend  : then  putting  the  paper  in  the  box,  and  puf- 
fing it  down  by  a board  over  it,  after  a few  moments 
you  take  it  out,'  and  fhew  him  a figure  in  the  employ- 
ment you  intended. 

RECREATION  CXVIII.  P-  T9! 

The  artificial  band.  . 

A band  and  arm  of  vvocfd,  conftTudfcd  metbnuic^^'c 
Placed  on  a pedeftal,  covered  with  green  cloth  (PI.  XXXih 
6.)  Between  the  thumb  and  fore- fingers,  " n 1 
moveable,  is  placed  a pen,  and  under  that  part  of  the 
doth  is  put  a paper  dipped  in  the  vivifying  liquor.  Sc- 
vera  ca.d%  on  which  queftions  are  wrote,  are  given  to  a 
r erfon  and  he  chooflng  one  of  them,  you  place  a paper, 

the  paper  the  anfwer  will  be  vihble.  Sympathetic 
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Sympathetic  ink?  of  the  fecond  clafs,  which  are  thofe  that 
become  vifible  by  being  expofed  to  the  air.  Inks  of  this 
kind  made  by  the  difTolutiou  of  lilver  and  other  metals, 
p,  192- 

RECREATION  CXIX.  p,  193 

The  writing  againjt  the  wall. 

A queftion  i3  wrote  with  common  ink,  and  under  it  the  an- 
fwer  in  this  fympathetic  ink.  This  paper  being  placed  a- 
gainft  a wall,  the  anfwer  will  be  vifible  after  twenty -four 
hours. 


RECREATION  CXX.  p.  i94 

The  talifman. 

This  talifman  confifts  of  a triangular  metal  box,  (PI.  XXXH. 
Fig.  7.)  in  the  top  of  which  is  concealed  a heated  plate 
of  iron.  A paper  on  which  a queftion  is  wrote  in  com- 
mon ink,  and  an  anfwer  in  that  fort  of  fympathetic  ink 
which  does  not  appear  till  it  is  heated,  is  put  in  the  box, 
and  after  a few  moments  the  anfwer  appears ; each  word 
of  which. is  of  a different  colour. 


p.  195 


RECREATION  CXXI. 

The  ftbyh. 

On  the  top  of  a hollow  pedertal  (PI.  XXXIII.  Fig.  1.)  is  a 
dial,  that  has  nineteen  divifions,  in  twelve  of  which  are 
drawn  the  figns  of  the  zodiac,  and  on  the  others  the  fe- 
ven  planets.  To  this  dial  is  fixed  an  index,  that  is  moved 
by  a pulley  underneath  : this  pulley  communicates  with 
two  rollers  in  a box  at  the  end  of  the'pedeftal,  and  on 
theie  rollers  are  wound  a paper,  on  which  is  wrote  the 
names  of  the  feven  fibyls,  one  of  which  appears  at  an 
opening  in  the  front  of  the  box.  On  feven  cards  quef- 
lions  are  wrote,  and  the  figns  of  the  planets  drawn,  and 
on  the  feven  leaves  of  a book  arc  wrote,  in  the  fympa- 
het.c  ink  that  does  not  appear  till  heated,  the  names  of 
the  fibyls,  and  in  each  leaf,  on  pieces  of  paper,  different 
anfwer s to  each  queftion  on  the  cards.  A p<  rfon  choofes 
one  of  the  cards,  and  conceals  the  reft}  then  fets  the  in- 
dex to  the  fame  planet  on  the  circle  as  on  his  card,  and 

'T'ftT5  uhe  C’rC  5 He  next  °Pens  the  door  in  the  fror  t 
of  the  bex,  and  tells  you  the  name  of  the  fibyl.  y0ll 

then  take  out  the  papers  in  that  leaf  of  your  book  wherr 
the  uame  of  that  fibyl  is  wrote,  and  the^erfon  choofin" 
one  of  them,  puts  n into  the  talifman,  and  in  a few  mo 
aients  it  Avows  the  anfwer.  ew  mo- 
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RECREATION  CXXII.  p.  197 

The  magic  urn. 

You  draw  on  a paper  the  figure  of  a flower,  with  that  ink,, 
which  refembles  it  in  colour,  and  does  not  appear  till 
heated.  You  then  burn  a flower  of  that  fort  on  a chafing- 
difh  of  coals,  and  ftrewing  fome  of  the  allies  over  the  pa- 
per, you  put  it  in  an  urn,  (PI.  XXXIII.  Fig.  5.)  in  which 
a frnall  heated  cylinder  is  concealed,  and  taking  it  out 
prefently  after,  you  fliow  the  figure  of  the  flower  on  the 

Methods  of  making  yellow,  red,  green,  and  violet  fympa- 
thetic inks  of  the  fecond  clafs,  that  is,  fuch  as  are  not  vi- 
fible,  till  another  liquor  is  pafTed  lightly  over  them,  p. 
I()8 .—preparation  of  the  liquor  to  make  thefe  inks  via- 
ble, p.  199. 

RECREATION  CXXTII.  p.  199 

The  revivified  bouquets.  . 

A bouquet  is  made  of  artificial  flowers,  each  of  which  is 
put  m one  of  thefe  fympathetic  inks.  The  bouquet 's 
then  dipped  in  the  vivifying  liquor,  when  each  ot  the 
flowers  prefently  appear  of  its  natural  colour. 

RECREATION  CXXIV.  p-  »99 

The  tranfcolouraied  writing. 

yov,  write  feveral  words  on  a paper  with  the  violet  ink,  and 
alk  a pc.fon  whether  he  will  have  them  appear  yellow 
green  or  red.  You  then  take  a fpunge  that  has  three  di£ 
fhift  fides,  each  of  which  is  wetted  with  one  of  thole 
three  fympathetic  inks,  and  draw  one  of  the  hdes  of  the 
fume-' over  the  writing,  according  to  the  colour  required. 

s/mpathetic  inks  of  the  third  clafs,  that  is,  fuch  as  become 
vtfble  by  having  a fine  powder  ftrewed  over  them,  p.  *co. 

RECREATION  CXXV.  P-  *oo 

Magical  vegetation. 

A leaf  or  flower  being  drawn  with  this  ink,  you  burn  a h- 

A Sr  lea?  or  flower,  and  drew  it.  alhe.  on  tl.e  draw.ng, 
vt  ben  the  ficure  becomes  immediately  vifiblc. 

^vmnathetlc  inks  of  the  fourth  clafs,  which  are  fuch  as  be- 

C come  viiible  by  being  expofed  to  the  fire,  p.  200. 

RECREATION  CXXVI.  P- 
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fon  draw  this  card,  and  another  perfon  the  nine  of  fpades, 
and  let  the  laft  perfon  bum  his  card.  You  give  the  afhes 
to  him  who  drew  the  heart,  that  he  may  put  them  with 
that  card,  in  a metal  box,  over  a chafing-difh,  for  a fhort 
time,  and  when  he  takes  it  out,  he  finds  it  turned  to  the 
nine  of  fpades. 

RECREATION  CXXVII.  p.201 

The  convertible  cards. 

You  write  on  a card  the  word  law,  with  this  ink,  and  hold 
it  before  the  fire  till  it  is  vifible.  You  then  add  to  and 
alter  the  letters  of  that  word,  with  this  ink,  fo  as  to  make 
it  old  woman,  and  leave  the  alteration  invifible.  A per- 
lon  draws  this  card  and  writes  his  name  on  it,  which  you 
hold  to  the  fire  to  dry,  when  the  alteration  you  made  be- 
comes vifible. 

RECREATION  CXXVIII.  p.  20 j 

The  oracular  letters. 

Several  queftions  are  wrote  on  different  papers,  in  this  ink, 
and  held  before  the  fire.  The  anfwers  are  wrote  and  left 
invifible.  Thefe  papers  are  folded  up  in  form  of  letters, 
with  the  anfwers  under  the  part  where  they  are  fealed; 
and  the  heat  of  the  wax  makes  them  vifible.  A fimilar 
experiment  with  a card  enclofed  in  a letter. 

Method  of  making  the  fympathetic  ink  of  the  fifth  clafs, 
which  does  not  appear  till  heated,  and  dilappears  when 
cold,  p.  203. 


RECREATION  CXXIX.  p.  204 

The  incomprehenftble  writing. 

The  names  of  two  cards  are  wrote  with  this  ink,  at  the  two 
ends  of  a paper,  (Pi.  XXX.  Fig.  6.)  Two  perfor.s  draw 
the  fame  cards  privately,  and  you  propofe  to  make  the 
names  of  thofe  cards  appear  on  the  paper,  without  know- 
ing what  they  are.  You  then  put  the  paper  in  a metal 
box,  Fig.  4,  under  one  end  of  whofe  cover  is  a heated 
p'ate  of  metal,  and  the  names  become  alternately  vifible. 

RECREATION  CXXX.  p.  zop 

M'inter  changed  to  /firing. 

In  a print  that  reprefents  winter,  the  trees,  plants,  &c.  are 
traced  over  with  this  ink,  and  when  the  print  is  fet  in  the 
fun  they  become  perfectly  green.  If  it  be  placed  again 
in  the  cold,  winter  again  appears : and  thus  the  two  fea- 
fons  may  be  changed,  alternately,  a great  number  of  times. 

Methods 
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Methods  of  making  fympathetic  inks,  that  appear  by  being 
wetted  with  water,  p.  205. 

RECREATION  CXXXI.  p.  ao6 

The  oracular  mirror. 

A mirror  is  moveable  in  a frame  ; (PI.  XXXI II.  Fig.  7.)  on 
one  fide  of  this  mirror  is  wrote  with  Spanifli  chalk,  the 
word  yes ; on  the  other  fide  is  wrote  no:  thefe  words  are 
v'  iped  oif,  but  when  breathed  011  become  vifible.  A per- 
fon afking  a queftion,  you  put  your  mouLh  to  the  mirror, 
as  if  to  whifper  to  it,  and  the  word  or  no  appears  im- 
mediately. 

RECREATION  CXXXil.  p.  207 

The  tree  of  Diana. 

This  tree  is  made  by  a globule  of  the  amalgam  of  filver  with 
mercury,  put  in  a diflblution  of  filver  filings  and  mercury 
in  aqua  fortis.  From  this  globule  arife  branches,  that, 
by  fpreading,  form  a fhrub  or  bulhy  tree,  of  a filver  hue. 
Another  method  of  producing  this  tree,  p.  207. 

RECREATIONS  OF  ADDRESS  AND  DEXTERITY. 

Recreations  with  the  cards — Method  of  making  the  pafs, 
p.  208. 


RECREATION  CXXXIH.  p.  209 

The  card  of  diminution. 

You  make  feveral  perfons,  who  do  not  (land  very  near  each 
other,  draw  the  long  card  ; and  each  perfon  fhuflles  the 
pack.  You  then  lay  down  feveral  cards,  among  which 
is  the  long  card,  and  aik  each  perfon  if  he  fee  his  card. 
You  fhuffle  the  pack,  and  cutting  at  the  long  card,  go 
up  to  one  of  the  parlies,  and  fliow  him  his  card  ; and  re- 
peat the  fame  operation  for  all  the  others.  Method  of 
performing  thi6  Recreation  by  making  the  pafs,  p.  210. 

RECREATION  CXXXIV.  p.  210 

The  four  confederate  cards. 

You  fhow  a perfon  four  cards  that  he  may  think  on  one  of 
them  : thtn  dextroufly  place  two  of  them  at  top  and  two 
at  bottom.  You  take  feveral  cards  from  the  bottom, 
and  afk  the  perfon  if  his  card  be  among  them  : if  not  you 
pal's  the  two  cards  from  the  top  to  the  bottom,  and  Ihow 
one  of  them  ; and  if  that  be  not  his  card,  you  bid  him 
draw  it  from  the  bottom.  If  his  card  be  among  thofe 
you  firlt  drew,  you  feparate  them  dextroully  from  the 
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reft,  place  them  at  the  bottom,  and  then  do  as  before  di- 
rected. 

RECREATION  CXXXV.  p.  an 

The  numerical  card. 

The  fixteenth  card,  in  a piquet  pack,  is  a long  card.  You 
take  feveral  from  the  top,  and  a perfon  thinks  of  one  of 
them.  You  make  the  pafs,  and  he  telling  you  what  num- 
ber from  the  top  his  card  was  at,  you  count  from  that 
number  to  16,  and  draw  afide  the  17th,  which  is  the 
card.  You  then  alk  how  many  more  you  {hall  draw  be- 
fore the  card  appear,  which  being  done  you  throw  down 
the  card. 

RECREATION  CXXXVI.  p.an 

Divination  hy  the  fword. 

Piace  a card  drawn  under  the  long  card,  and  then  bring  it 
to  the  top.  Throw  the  pack  on  the  ground,  and  obferve 
where  the  top  card  falls.  A handkerchief  being  bound 
over  your  eyes,  in  fuch  manner  that  you  can  fee  the 
ground,  you  touch  feveral  cards  with  a fword,  and  at  laft 
fix  it  in  the  top  card. 

RECREATION  CXXXVII.  p.  31a 

The  cards  thought  on  per  force. 

Several  cards  are  fpread  before  a perlou,  in  fuch  manner 
that  only  one  is-compl’etcly  vifible,  and  youobferve,  care- 
fully, whether  the  perfon  fix  his  eye  on  that  card  : if  not, 
you  make  him  draw  a card,  and  perform  fo.me  other  Re- 
creation. 

RECREATION  CXXXVII  I.-  p.  viz 

The  tranfmutable  cards. 

There  are  two  cards  of  the  fame  fort,  one  of  which  is  put 
at  top,  and  the  other  next  the  bottom  card.  You  {how 
a perfon  the  bottom  card,  and  convey  it  dextroufiy  a- 
way  ; then  drawing  off  the  fuppofed  bottom  card,  you 
diredt  the  perfon  to  put  it  under  his  hand.  You  next 
Ihuffle  the  pack,  and  bringing  the  top  card  to  the  bot- 
tom, you  (how  it  to  another  perfon,  and  convey  it  pr  i- 
vately away  ; then  drawing  off  the  next  card  you  diredt 
the  laft  perlbn  to  put  it  under  his  hand,  aud  command, 
the  cards  under  the  two  perfons  hands  to  change  places, 
which  they  will  appear  to  do. 

RECREATION  CXXXTX.  p.  3,13 

The  three  magical  parties . 

A.  perion 
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A perfon  draws  the  long  card,  and  puts  it  in  any  part  of 
the  pack.  You  make  the  pafs,  and  bring  it  to  the  top : 
then  divide  the  pack  into  three  heaps,  and  aik  him  in 
which  heap  his  card  {hall  be,  and  at  what  number  it  lhall 
appear.  You  place  the  heap  he  names  over  that  at  the 
top  where  the  card  is,  and  after  telling  down  the  number 
of  cards  named,  you  make  the  pafs,  bring  the  card  to  the 
•top,  and  turn  it  up. 

RECREATION  CXL.  p.  213 

The  inverted  cards. 

One  end  of  all  the  catds  of  a pack  are  cut  a fmall  matter 
narrower  than  the  other.  A perfon  draws  a card,  and 
when  he  puts  it  in  again  you  offer  the  other  end  of  the 
pack  : the  cards  are  then  fhuffled,  and  as  you  turn  them 
up,  one  by  one,  you  diltinguifli,  by  the  touch,  the  card 
he  drew. 

RECREATION  CXLI.  p.  2 4 

The  card  difcovered  by  the  touch  or  fmeil. 

A perfon  draws  the  long  card,  puts  it  in  again,  and  fhuffles 
the  cards.  You  pretend  to  fed  the  figures  on  the  cardr, 
or  fmeil  to  them,  and  when  you  come  to  the  long  card 
you  turn  it  up. 

RECREATION  CXLII.  p.  214 

The  incomprehenfible  tranfpofition. 

A card  of  the  fame  fort  as  the  long  card  is  put  in  an  egg  : 
you  make  a perfon  draw  the  long  card,  and  while  he  is 
breaking  the  egg,  you  conceal  that  card.  This  Recrea- 
tion diverfified  by  offering  feveral  eggs  that  each  contain 
the  fame  card  ; and  by  a confederate,  who  knows  the 
egg  in  which  the  card  is  put. 

RECREATION  CXLIII.  p.  2 jj 

The  card  in  the  pocket ■ book. 

This  is  performed  by  the  aid  of  a confederate,  who  knows 
the  card  you  have  taken  from  the  pack,  and  concealed 
in  your  pocket-book. 

RECREATION  CXLIV.  p.216 

To  tell  the  card  that  a perfon  has  only  once  touched  with  his 
finger. 

You  agree  with  your  confederate  on  certain  figns,  by  which 
to  exprefs  the  fuit  and  particular  card  ; and  you  fix  on  a 
perfon  to  touch  the  card  who  ftands  near  your  confedei  ate. 

RECREATION 
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RECREATION  CXLV.  p.  216 

To  name  fever al  cards  that  two  perfons  have  drawn  from 
' the  pack. 

“Toil  divide  a piquet  pack  into  two  parts  by  a long  card, 
and  fo  difpofe  the  cards  of  each  part  that  you  can  ealily 
recolledt  them.  You  let  a perfon  draw  two  or  more  cards 
from  the  firft  part,  and  put  them  into  the  fecond  ; and  in 
like  manner,  another  perfon  draws  from  the  fecond  part 
and  puts  them  into  the  firft,  and  by  fpreading  the  cards 
on  the  table,  you  eafily  diftinguilh  which  cards  were 
drawn. 

RECREATION  CXLVI.  p.217 

The  two  convertible  cards. 

On  the  ace  of  fpades  a heart  is  (lightly  parted,  and  on  the 
ace  of  hearts  a fpade  You  lay  thefe  two  cards  on  the 
ground,  and  at  the  fame  time  (lipping  off  the  figures  parted 
on  them,  and  delire  two  perfons  to  put  each  of  them  his 
foot  on  one  of  the  cards,  and  you  then  command  the  two 
cards  to  change  places ; which  they  appear  to  do.  Me- 
thod of  performing  a limilar  experiment  with  a (ingle  card, 
p.  217. 


RECREATION  CXLVII.  p.  217 

The  fifteen  thoufand  lives. 

You  take  two  cards  like  Plate  XXXI V.  Fig.  3.  with  an  ace 
and  five  of  diamonds;  and  by  placing  thefe  cards  in  dif- 
ferent pofitions,  you  make  them  appear  to  be  either  t 
or  ij. 

RECREATION  CXLVIII.  p.  218 

The  card  difeovered  under  the  handkerchief. 

A perfon  draws  a card  and  puts  it  in  the  middle  of  the 
pack  : you  make  the  pafs,  and  bring  it  to  the  top.  Then 
throwing  a handkerchief  over  the  pack,  you  take  off  the 
top  card,  feeming  at  the  fame  time  to  fearch  among  the 
cards. 


RECREATION  CXLIX.  p.  ZI, 

T0  change  the  card  that  federal  perfons  have  drawn  from  the 

pack . 

You  make  the  pafs,  bring  the  top  card  to  the  middle,  and 
let  a perfon  draw  it : then  make  the  pafs  again,  and  bring 
it  to  the  middle,  and  let  a fecond  perfon  draw  it ; and 

fo 
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fo  for  three  or  four  more.  You  after  fhow  the  card  to 
the  feveral  parties,  feparately,  and  they  all  acknowledge 
it  to  be  the  card  they  drew. 

RECREATION  CL.  p.  iht) 

The  four  infeparable  kings. 

"'The  four  kings  and  two  other  cards  are  put  at  the  bottom  : 
one  of  the  kings  is  drawn  and  put  at  the  top  ; then  the 
two  other  cards  are  drawn  and  putin  diffcient  parts,  and 
when  the  cards  are  cut,  all  the  kings  will  be  together  -in 
the  middle. 


RECREATION  CLI.  p.  no 

To  fell  the  number  of  cards  by  t be ir  weight. 

There  are  two  long  cards,  whofe  number  from  the  top  you 
know,  ana  by  cutting  at  thefe  cards  you  tell  the  number 
over  them. 


RECREATION  CLII.  P-  no 

To  difeo-ver  the  card  that  is  drawn  by  the  throw  of  a die. 

The  pack  con  lifts  of  only  fix  forts  of  cards  repeated  fix 
times,  and  at  the  bottom  of  each  parcel  is  a long  card. 
A perfon  draws  one  of  thefe  cards  and  puts  it  into  the 
fame  parcel  again.  You  cut  the  pack,  by  the  long  cards, 
• into  fix  heaps,  and  giving  the  perfon  a die,  tell  him  his 
card  (hall  be  in  that  heap  which  anfwers  to  the  number 
he  throws  on  the  die. 


RECREATION  CLIII.  P-  *« 

To  Separate  the  two  colours  of  a pack  of  cards  by  one  cut. 

The  cards  are  prepared  by  cutting  thofe  of  one  cqlour  fome- 
ih i n g n am) we r than  the  others,  as  in  a former  Recreation, 
and  then  you  feparate  the  two  colours  by  one  motion  o. 
your  hands. 

RECREATION  CLIV.  P-  2,1 

The  metamorphofed  cards.  _ 

Under  a wide  card  in  the  middle  of  the  pack  is- placed  two 
particular  cards,  and  two  others  of  the  fame  lort  at  the 
top  • and  between  them  two  cards  on  which  figures  ate 
pamted.  You  open  the  pack  at  the  wide  card,  and  let  a 
perfon  draw  one  of  the  two  cards  and  replace  it:  you 
then  dextroufly  bring  one  of  the  pamted  cards  at  top  to 
the  middle,  and  fhew  him  the  change  : you  perform .in 
the  like  manner  with  another  perlon  and  two  other  car^s. 
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RECREATION  CLV.  p.  223 

The  cards  in  the  opera  glafs. 

At  the  end  of  an  opera  glafs  is  a l'tnall  card,  but  which  ap- 
pears there  of  the  common  fize  : this  card  has  figures  on 
both  Tides,  either  of  which  is  vifible  by  turning  the  glafs 
differently.  You  make  a perfon  draw  one  of  thofe  cards 
from  the  pack,  and  then  fhow  it  him  in  the  glafs. 

RECREATION  CLVI.  p.  113 

The  magic  ring. 

Under  a large  tranfparent  ftone  in  a ring  (Plate  XXXIV, 
Fig.  9.)  is  the  figure  of  a fmall  card  and  over  it  a piece  of 
filk  that  may  be  drawn  afide,  by  turning  the  ftone  round. 
A perfon  draws  a limilar  card  from  the  pack,  and  burns 
it.  You  rub  the  ftone  with  the  allies,  and  turning  it  a- 
bout,  fhew  the  perfon  the  card  he  burnt. 

RECREATION  CLVII.  p.  224 

The  card  in  the  mirror. 

A mirror  is  moveable  in  its  frame,  which  is  of  the  width  of 
a card  (Plate  XXXIV.  Fig.  10.)  A part  of  the  quickfil- 
ver  is  fcraped  off  the  mirror,  and  a card  fixed  over  that 
part,  which  is  to  be  behind  the  frame.  This  mirror 
moves  in  a groove,  and  there  are  two  firings  that  go  from 
the  back  of  it,  through  the  partition  of  the  room.  You 
make  a perfon  draw  the  fame  fort  of  card  as  that  in  the 
mirror,  and  put  it  in  the  middle  of  the  pack  : You  make 
the  pafs,  and  bring  it  to  the  bottom;  then  tell  him  to 
look  in  the  mirror  for  his  card,  and  while  the  confederate 
is  bringing  it  forward  you  fecrete  the  card  he  drew. 


RECRE  ATION  CLVIII.  p.  225- 

The  marvellous  vafe. 

A vafe  that  is  placed  on  a bracket  (Plate  XXXIV.  Fig.  u.) 
has  five  divifions,  in  three  of  which  a fingle  card  i°  pla- 
ced, and  in  another  a pack  of  cards.  There  is  a firing 
that  goes  through  the  three  fmall  divifions  down  the 
bracket,  and'  through  the  partition.  Three  perfons  draw 
from  a pack  three  cards  of  the  fame  fort  with  thofe  in 
the  vafe,  and  putting  them  in  again,  fhuffle  the  pack, 
which  you  put  in  the  fifth  divifion.  Your  affftant  then 
makes  the  three  cards  rife  gently  out'  of  the  vafe,  by 
drawing  the  firing.  You  take  out  the  other  pack,  that 
you  had  previoufly  placed  in  the  fouith  divifion,  and 
fhow  that  the  three  cards  are  gone  from  it. 
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RECREATION  CLIX.  p.  J26 

The  d'rvinating  perfpehlime  glafs. 

A fmall  tabic  of  numbers  is  placed  at  the  end  of  a perfpec- 
tive  glafs.  You  give  a perfon  a pack  of  twenty  feven 
cards,  that  he  may  think  on  one  of  them.  You  then  lay 
the  cards  down,  fingly,  in  three  heaps ; alk  the  perfon 
in  which  heap  his  card  is  ; and  at  what  number  it  fliall 
appear.  Then  look  at  that  heap  through  the  glafs,  and 
according  to  the  number  that  Hands  in  the  perfpedtive  a- 
gainft  that  he  mentioned,  you  put  the  heap  either  at  top, 
in  the  middle,  or  at  bottom  : this  operation  you  perform 
three  times,  and  then  telling  the  cards  down,  one  by 
one,  the  card  he  fixed  on  wiU  be  at  the  number  he  na- 
med. 


RECREATION  CLX.  p.  228 

The  burnt  writing  tejlored. 

The  itsfide  of  the  cover  of  a memorandum  book  is  rubbed 
over  with  foot  mixed  with  brown  foap  ; under  this  cover 
you  place  a piece  of  paper,  and  give  a perfon  another  pa- 
per, which  he  lays  on  the  outfide  of  the  book,  and  writes 
what  he  thinks  proper,  with  a pencil  you  give  him,  and 
that  will  not  mark  without  prefiing  hard  on  it : therefore 
as  he  writes  on  the  cover,  the  fame  letters  will  be  impref- 
fed  on  the  paper  under  it.  You  diredt  the  perfon  to  burn 
what  he  has  wrote,  without  fhowing  it : and  going  into 
another  room  to  fetch  a box,  you  take  the  paper  from 
the  memorandum-book,  and  put  it  in  or.e  fide  of  the  box. 
You  return  to  the  room,  put  a blank  paper  in  the  other 
fide  of  the  box,  and  prefently  after  turning  it  dextroufly 
over,  you  take  out  the  paper  on  which  the  impreflion  is 
made,  which  the  perfon  will  acknowledge  to  be  his  wri- 
ting. 


RECREATION  CLXI.  p.  229 

The  opaque  box  rendered  tranfparent. 

A perfon  writes  what  he  thinks  proper  on  a flip  of  paper, 
the  memorandum- book  deferibed  in  the  laft  Recreation 
being  placed  under  it,  and  puts  the  paper  in  a box  which 
he  keeps.  You  put  the  memorandum- book  in  the  prefs, 
mentioned  in  the  121ft  Recreation,  and  your  confederate 
takes  it  out,  and  puts  it  at  the  bottom  of  a perfpedive, 
which  you  take  out,  and  holding  it  over  the  box,  fee 
what  is  wrote  on  the  paper,  pretending  at  the  fame  time 
to  fee  through  the  top  of  the  box.  A fimilar  experimen  t 
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with  a counter  that  is  taken  out  of  a bag,  and  anothrajr 
counter  of  the  fame  fort  put  at  the  bottom  of  a perfpecWp" 
tive,  p.  229. 

RECREATION  C'LXII.  p.  230  \ 

The  tranfpo fable  pieces. 

Two  guineas  and  two  fhillings  are  ground  to  half  their  com- 
mon thicknefs,  and  then  one  of  each  tort  joined  together.  - 
One  of  thefe  double  pieces  is  placed  in  one  hand,  with 
the  guinea  upward,  and  the  other  in  the  other  hand  with 
the  (hilling  upward  : then  by  doling  your  hands  you  turn 
the  pieces  over,  when  the  Ihilling  and  guinea  appear  to 
have  changed  places. 


RECREATION  CLXIII.  p.  Z30 

The  geometric  money. 

A piece  of  pafteboard  in  form  of  a parallelogram,  (fee  the 
Fig.  p.  230.)  is  divided  into  thirty  equal  parts,  in  each 
of  which  is  drawn  the  figure  of  a piece  of  money.  This 
parallelogram  is  cut  into  four  parts,  and  thofe  parts, 
when  formed  into  two  figures,  as  in  p.  231,  contain  the 
figures  of  thirty-two  pieces  of  money. 


RECREATION  CLXIV.  p.231 

The  penetrative  guinea. 

In  a tin  box,  of  the  lize  of  a fnuff  box,  there  are  eight  more 
which  go  into  each  other;  they  all  (hut  with  a hinge  and 
the  laft  is  locked.  Thefe  boxes  are  placed  in  a drawer, 
and  open.  You  deftre  a perlon  to  lend  you  a new  gui- 
nea, and  mark  it ; this  guinea  you  flip  into  the  leaft  box 
and  clofe  them  ad  at  once  in  taking  them  out  of  the 
drawer  ; then  having  another  new  guinea  in  your,  hand, 
and  which  is  fuppofed  to  be  the  fame,  you  pretend  to 
make  it  pafs  through  the  box,  and  convey  it  away.  You 
then  give  the  boxes  to  any  one,  and  he  opens  them  all  to 
the  laft,  of  which  you  give  him  the  key,  and  on  opening 
that  box  he  finds  the  guinea  he  had  marked.  This  Re- 
creation improved  by  flipping  the  key  into  a ftranger’s 
fnuff-box,  or  by  a confederate,  p.  232. 

RECREATION  CLXV.  p. 

The  refufcitated  flower. 

There  is  a double  tin  mortar,  and  between  its  two  bottoms 
is  a vacuity.  At  the  fide  of  this  mortar  is  a fpring,  by 
which  the  bottom  is  turned  round.  Having  placed  a flow- 
er between  the  two  bottoms,  you  take  another  of  the  fame 
A a a fort 
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Jj  fort,  and  pulling  it  to  .pieces,  poirnd  it  in  a mortar,  which 
■ you  tjien  hold  over  a lamp,  that  the  flower  may  be  refto- 
ied  ; fend  at  the  fomenkne  preffing  the  fpring  with  your 
f finger,  the  bruifed  parts  delcend  and  the  whole  flower 
t unis  up',  which  you  take  out  and  prefent  to  the  com- 


t pany. 


AN  ARTIFICIAL  MEMORY. 

Methods  of  remembering  numbers  or  dates  by  the  vowels 
and  corfonants,  p a?4. — Words  to  be  remembered  oy 
joining  their  initials  to  vowels  and  confonant&j  and  form- 
ing thofe  combinations  into  verl'es,  p.  2^4- 


THE  END. 
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